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CHAPTER I INTRODUCTION 
In China, there is an expression that it is impossible to 
live without people. Since people cannot live alone, they 
must live together; but how? The answer is "working 
together." To most individuals, work is one of the key 
elements of their lives because it occupies almost half of 
their waking hours. Of course, the reasons people work are 
more complicated than they may seem (Walton, 1973). For 
example, people work not only because they need to, but 
because they want to express themselves creatively. In other 
words, even when the economic necessity has been satisfied, 
they still choose to work. 
According to a study on the meaning of work to workers 
themselves, Friedmann and Havighurst (1954) identified the 
roles of work as follows: 1) income, 2) expenditure of time 
and energy, 3) identification and status, 4) association, and 
5) meaningful life experiences. The roles of work can also be 
translated in terms of the needs of the individual. The needs 
which can at least be in part satisfied through work are as 
follows; 1) income, 2) activity, 3) self-respect and the 
respect of others, 4) social contacts and participation, and 
5) self-expression and creativity (Wenrich, Wenrich, & 
Galloway, 1988). 
During the past decade, rapidly changing technology and an 
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economic environment less oriented to growth have placed the 
workers in blue collar, managerial, or teaching jobs in an 
increasingly stressful environment (Bjorkquist, 1985). There 
has been a gradually increasing awareness of the importance of 
job satisfaction and of the possibility of taking positive 
steps toward improving job conditions. In order to make the 
work environment more meaningful for workers, most scholars 
have focused considerable energy on understanding the 
complicated relationship between work and the lives of 
individuals (Vocational Education Journal, 1988). Therefore, 
discovering the determining factors in levels of job 
satisfaction has been emphasized in much recent research 
(Hopkins, 1983). 
Schultz (1963) suggested that the value of education can 
be divided into two components. One is a productive component 
in which students prepare themselves for a higher-level occu­
pation. The other is a consumptive component that provides 
satisfaction from learning and from contributing to the 
welfare of society. 
Just a decade ago, a high school education used to be 
adequate in Taiwan for entry into most non-professional occu­
pations. Gradually, education beyond high school has become a 
formal requirement for entry into many occupations, and the 
level of occupation is to a large extent determined by the 
level of post high school education attained. Job levels 
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within the structure of the occupation have different levels 
of prestige. Even though the hierarchy of job prestige seems 
to have remained quite stable over time throughout society, 
there is a general rise in the job hierarchy as a whole. In 
the U.S., jobs created by advances in technology appear to be 
those requiring higher skills and more training and are 
therefore more prestigious; whereas jobs which are being made 
obsolete tend to be among the lower prestige occupations, at 
least in relation to entry requirements (Coates, 1982). 
Moreover, many of the remaining lower level jobs are becoming 
more specialized in response to the needs of modern society 
(Haller, 1969; Montague & Lund, 1988). Many individuals 
perceive these characteristics of the job market and seek 
education beyond high school. 
In addition to seeking economic security, individuals 
seek personal satisfaction from the attainment of additional 
education. The foremost and most constant reason that 
students elect to continue schooling is personal satisfaction 
(Newcomb et al., 1987). The functions of education for 
society and for the individual are related because the 
individual with greater personal satisfaction is likely to be 
a better-adjusted member of social groups and to be more 
productive or creative at work (Dole, 1964). In other words, 
today's workers who have less education are likely to be 
4 
disadvantaged in terms of both job skills and personal 
satisfaction. 
In general, vocational education is one phase of the 
education system which is intended to prepare individuals for 
work. There are two reasons that educators must understand 
the vital importance of work. First, through education, youth 
and adults can better understand the functions of work and its 
relationship to a fuller life and can thereby become motivated 
to develop their potentials. Second, educators will become 
more knowledgeable about programs of education that are for 
work (Wenrich et al., 1988). 
In Taiwan, the master's degree with a specialization in 
industrial education has been earned by approximately 150 
persons since 1976, whereas the doctoral degree was earned by 
approximately 2,900 persons between 1930 and 1977 in the 
United States (Doane & London, 1957; Jelden, 1977). In a 
study conducted by Buffer (1979), he states that the doctoral 
degree in industrial education is rapidly becoming a require­
ment for industrial arts teacher educators. Thus, it is 
necessary to open a doctoral program for those who want to 
study further or enter the world of industry or industrial 
education (Wolansky & Resnick, 1982). 
In contrast, some studies report that the level of job 
satisfaction is significantly related to over- and under-
education. According to these studies, the undereducated are 
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much more satisfied with their jobs than those reasonably 
matched, whereas the overeducated were even less satisfied; in 
short, undereducation increased and overeducation reduced job 
satisfaction (Kalleberg & Sorenson, 1973; Quinn & 
Mandilovitch, 1977; Burris, 1983). Moreover, in the United 
States, there have been studies conducted by more than 3,350 
researchers on the topic of job satisfaction. These studies 
which were for college and university graduates seem to relate 
to faculty as opposed to non-faculty occupations (Locke, 
1976). 
The master's program in industrial education is offered 
at teachers' universities of Taiwan, and there are at the 
moment many master's graduates of industrial education working 
in faculty positions at university/college level. 
This study will investigate the degree of job satisfac­
tion among Taiwanese master's graduates of industrial educa­
tion, the levels of job satisfaction between faculty and non-
faculty occupations, and the perceived effects of a doctoral 
program, should it be opened in Taiwan. 
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Statement of the Problem 
The primary problem of this study is to investigate the 
degree of job satisfaction of industrial master's graduates 
doing varied professional work in Taiwan, Republic of China. 
Purposes of the Study 
The purposes of this study are to investigate the 
perceived status of industrial education master's graduates in 
Taiwan and to analyze their social status in relation to their 
degree of job satisfaction. It is also the intent of this 
study to determine whether the duration of employment is 
related to the level of job satisfaction. 
Objectives of the Study 
The objectives of this study are; 
1. to investigate the degree of job satisfaction of 
industrial education master's graduates in Taiwan; 
2. to investigate and analyze factors that correlate with 
the degree of job satisfaction in Taiwan; 
3. to make recommendations that could be used to revise the 
existing master's program in Taiwanese universities; 
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4. to investigate the intentions of the master's graduates 
in Taiwan regarding the pursuit of further study in an 
industrial education doctoral program; and 
5, to make recommendations that will be constructive to the 
industrial doctoral program. 
Hypotheses to be Tested 
1. There is no significant relationship between job 
satisfaction and the independent variables—work 
milieu and individual characteristics (demographics)— 
among IE master's graduates; 
HO: R-square = 0; 
HA; R-square is not equal to zero. 
The multiple regression model is as follows; 
Y = bO + bl*Xl + ... + bk*Xk + e, 
where Y = job satisfaction (dependent variable), 
b = the regression coefficient, 
X = the work milieu and individual character­
istics (independent variables), and 
e = errors (uncontrolled values). 
The General Linear Model (GLM) was used to test this 
hypothesis. 
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At least one of the above independent variables used to 
predict overall job satisfaction differs significantly 
at the 0.05 level of significance from zero: 
HO: bi = 0; 
HA: At least one of bi is not equal to zero. 
The multiple regression predictive model is stated as 
follows: 
Y = bO + bl*Xl + ... + bk*Xk (k < i), 
where Y = job satisfaction, 
bi = regression coefficient for the 
predictive variables, and 
X = demographic and work environment 
(predictive) variables. 
The simplified stepwise regression model was used to 
analyze the relevant data. 
There is no significant relationship between job 
satisfaction and personal characteristics among IE 
graduates: 
HO; pi = 0; 
HA; at least one of pi is not equal to zero. 
The Pearson product moment correlation coefficient 
(PPMCC) model which was used to analyze the relevant data 
is as stated follows; 
X Y 
r , (r = PPMCC) 
xy n S S xy 
X y 
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4. There is no significant difference in the job satisfac­
tion of IE graduates in faculty and non-faculty occupa­
tions : 
HO: Uf = Unf; 
HA: Uf is not equal to Unf. 
where Uf = mean of the job satisfaction of IE 
graduates in faculty occupations. 
Unf = mean of the job satisfaction of IE 
graduates in non-faculty occupations. 
Independent t-tests were used to test this hypothesis. 
5. There is no significant relationship between job 
satisfaction and the possessing of an IE master's degree: 
i i 
HO; fo = fe; 
i i 
HA; fo is not equal to fe. 
The chi-square model, which was used to test this hy­
pothesis, is stated as follows; 
i i 
(fo - fe) * square 
X—square = sigma — ————— , 
fe 
i 
where fo = value of observation; 
i 
fe = value of expectation. 
6. There is no significant difference in job satisfaction 
between master's and doctoral graduates: 
HO; Urn = Ud (m = master and d = doctor); 
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HA; Urn is not equal to Ud. 
Independent t-tests were used to test this hypothesis. 
7. There is no significant relationship between job 
satisfaction and the importance of job activities: 
HO; RHO = 0 (i = importance, and s = satisfaction); 
HA: RHO is not equal to zero. 
The PPMCC model was used to test this hypothesis. 
8. There is no significant relationship between job satis­
faction and the period of employment with the same 
employer; 
i i 
HO; fe = fo ; 
i i 
HA; fe is not equal to fo. 
The chi-square model was used to test this hypothesis. 
. There is no significant difference in job satisfaction 
among graduates employed in different geographic areas: 
HO; Un = Uc = Us = Ue (n = North, c = Center, s = 
South, and e = East of Taiwan); 
HA; At least one of above U couples is not equal to 
zero. 
An analysis of variance (ANOVA) was used to test this 
hypothesis. 
. There is no significant difference in job satisfaction 
amon graduates belonging to various income groups; 
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HO: U1 = U2 = U3 = U4 = U5 = U6 (1 = under 
NT$14,999.00, 2 = NT$15,000.00 - 19,999.00, 3 = 
NT$20,000.00 - 24,999.00, 4 = NT$25,000.00 -
29,000.00, 5 = NT$30,000.00 - 34,999.00, and 6 = 
over NT$35,000.00 monthly); 
HA; at least one of above U couples is not equal to 
zero. 
An ANOVA was used to test this hypothesis, as well. 
Assumptions of the Study 
The samples drawn in this study are representations of 
the population. 
The respondents are knowledgeable about the questions and 
will reply honestly. 
The methods of data collection and statistical analyses 
adopted in this study are appropriate for the purposes of 
the study. 
Delimitations of Investigation 
This study will investigate only the master's and docto­
ral graduates of the industrial education program in 
Taiwan. 
This study will investigate only Taiwanese master's and 
doctoral graduates employed in industry and education. 
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3. Only graduates who have worked for more than one year 
will be eligible to participate in this study. 
Preliminary Procedures of the Study 
1. Identify a research problem. 
2. Review the related literature on the relationship between 
higher education in an industrial field and job 
satisfaction. 
3. Write a proposal that will be discussed with the graduate 
advisor, the graduate committee, and the graduates of 
industrial education at Iowa State University. 
4. Identify the population and sampling subjects for this 
study. 
5. Construct hypotheses. 
6. Identify and label variables. 
7. List all the names and addresses of the master's 
graduates of industrial education in Taiwan. 
8. Select, develop, and modify an instrument for the study. 
9. Present the proposal to the graduate committee members. 
10. Perform a pilot study with a sample of eligible graduate 
students of Taiwan industrial education. 
11. Discuss the pilot study with the major professor and 
revise the instrument based on the professor's recom­
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mendations and the study results. 
12. Mail the questionnaires to the selected samples. 
13. Follow-up with additional questionnaires and letters in 
case of inadequate or non-returns of the initial mailing 
14. Collect data from the questionnaires, code and analyze 
the data. 
15. Write a final report, summary, and conclusion. 
16. Make recommendations based on the findings. 
Research Schedule 
The research schedule is as follows: 
1989 Mar. Identify a research problem. 
1989 Apr. Review the related literature on the relation­
ship between higher education in industrial 
fields and job satisfaction. 
1989 May Write a proposal that will be discussed with the 
graduate committee and the graduates of 
industrial education at Iowa State University. 
1989 May Identify the population and sampling subjects 
for this study and construct hypotheses. 
1989 June Identify and label variables and list all names 
and addresses of the master's graduates of 
industrial education in Taiwan. 
14 
1989 July Select, develop, and modify an instrument for 
the study. 
1989 Sep. Present the proposal to the graduate committee 
members. 
1989 Oct. Perform a pilot study with a sample of eligible 
graduate students of industrial education in 
Taiwan. 
1989 Nov. Discuss the pilot study with the major professor 
and revise the instrument based on the pro­
fessor's recommendations and the study results. 
1989 Dec. Mail the questionnaires to the selected samples. 
1990 Feb. Follow-up with additional questionnaires and 
letters in case of inadequate or non-returns of 
the initial questionnaires. 
1990 Mar. Collect and analyze data from the questionnaires. 
1990 May Write a final report, summary, and conclusion. 
Make recommendations based on the findings 
1990 June Attend the final oral examination. 
Definitions of Terms 
The following terms were used frequently throughout this 
study; 
Vocational Education, which is defined as specialized 
15 
education preparing the learner for entrance into a particular 
occupation or family of occupations or upgrading employed 
workers (Wenrich et al., 1988). 
Industrial Education, which refers to all educational 
activities concerned with modern industry and crafts, their 
raw materials, products, machines, personnel, and problems. 
The term includes both industrial arts and vocational-
industrial education (Friese & Williams, 1966). 
Higher Education, which includes colleges, universities, 
and other graduate schools or institutions. 
Job Satisfaction, which refers to the individual's 
response to their work place. The term includes activities 
such as unionization and its impact on workers' perceptions of 
their work setting (Hopkins, 1983). 
Work, which refers to paid employment. It does not 
include household maintenance activities or the pursuit of 
hobbies. 
Social Status, which includes age, gender, marital 
status, social class, educational level, and organizational 
hierarchy (Webster & Foschi, 1988). 
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CHAPTER II REVIEW OF LITERATURE 
Introduction 
As stated in Chapter I, people work because of such 
reasons as income, activities, and self-actualization. Morse 
and Weiss (1955) have pointed out that work is more than a 
means of achieving an end for the majority of employees. They 
assert employees do not have to be at the age of retirement to 
realize what not working would mean to them, that work serves 
other functions than economic ones for employees in both 
middle and working class occupations, and that the monetary 
functions of work are somewhat different in these two broad 
classifications of occupations. Regardless of whether people 
do or do not like to, most still have to work. Consequently, 
they experience either satisfaction or dissatisfaction on 
account of their jobs (Roberts & Click, 1981). Many 
researchers have studied the topic of job satisfaction. 
Moreover, the changing nature and purpose of work and the 
influence of social and cultural changes on the practice of 
teaching have been extensively studied in the literature 
(Saunders, 1954; Lysaught, 1972; O'Toole, 1973; Konar, 1981; 
Coates, 1982; Gerhart, 1987). 
There have been extensive studies of job satisfaction 
since the early part of this century. Locke (1976) estimated 
that a minimum of 3,350 articles had been published on job 
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satisfaction by early 1972. From Educational Research Index 
Center (ERIC) search alone, approximately 1,880 articles had 
been published on this subject prior to 1988, Although the 
concept of job satisfaction and its causes and effects have 
been studied intensively in the industrial segment of American 
culture, few studies have been conducted on the variables 
influencing either the attitudes of graduates of higher edu­
cation programs toward their occupational activities or the 
job satisfaction/dissatisfaction associated with these 
variables (Jones, 1984). 
Due to the large number of studies conducted in this 
area, the literature search was limited to studies dealing 
with job satisfaction. Most of these concerned higher educa­
tion or occupations in industry (Nord, 1977). Initially, a 
number of studies were identified through an ERIC search of 
the most recent educational, psychological, and sociological 
abstracts. The bibliographies of these articles were examined 
for further relevant studies. Frequently cited studies were 
then obtained, and their bibliographies examined for important 
additional studies. This literature review will illustrate 
the trend in research from very general studies of work toward 
more specific studies of job satisfaction. It will primarily 
point out the importance of the job satisfaction of industrial 
education graduate program graduates. 
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This chapter is divided into four major related segments. 
The first segment presents definitions of job satisfaction 
widely referred to in the literature since 1951. The second 
segment addresses early research studies. The third segment 
pinpoints the specific similarities and differences among 
prominent theories of job satisfaction. The final segment is 
an overview of related studies about the relationship between 
individual characteristics and job satisfaction. 
First Segment: Definitions 
There have been many and diverse definitions of job 
satisfaction reported in the literature since 1951. The first 
studies stated that there was a connection between productivi­
ty and job satisfaction, but while this view is widely held, a 
confirmed relationship has not been found (Vroom, 1964; Smith, 
Randall & Halm, 1969; Lawler, 1973). Absenteeism—job satis­
faction and job satisfaction—turnover correlations, however, 
have been established (Van Der Mere & Miller, 1972; Porter & 
Steers, 1973; Price, 1977). Although the findings do not 
directly support the impact of job satisfaction on productivi­
ty, logic suggests an indirect influence, for productivity is 
possible only when a worker is present (Levi, 1949). 
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Table 1. Definitions of Job Satisfaction 
Years Authors Definitions 
1951 
1968 
Brayf ield 
& Roth 
Porter & 
Lawler 
1969 
1972 
Smith et 
al. 
Price 
1976 Locke 
1979 Mortimer 
1983 Hopkins 
1984 Shores 
how people feel about their jobs 
the extent to which rewards actually re­
ceived meet or exceed the perceived equi­
table rewards 
The greater the failure of actual 
rewards, the more dissatisfied a person is 
considered to be in a given situation. 
the feeling a worker has about his job 
the degree to which members of a social 
system have positive and effective orienta­
tion toward membership in the system 
intrinsic, extrinsic and general satisfac­
tion; the pleasurable emotional state resul­
ting from the perception that one's job is 
fulfilling or that it allows for the ful­
fillment of one's important job values 
an evaluation of the job as a whole 
Facet-specific job satisfaction refers to 
satisfaction with components of the job, 
such as relations with co-workers, chal­
lenge, comfort factors, or financial 
rewards. 
individuals' response to their work places, 
which includes unionization and its impact 
on the perception of work settings 
the sum total of an individual's fulfilled 
expectations about work 
The closer the individual's job expectations 
and the actual rewards received from the job 
are, the greater is the job satisfaction. 
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In addition to loyalty, cohesion, motivation, and solida­
rity which tend to be synonymous with job satisfaction (Price, 
1977), there were numerous other definitions of job satisfac­
tion given in the literature. Some selected definitions are 
listed in the Table 1. 
Second Segment: Early Research Studies of Job Satisfaction 
For over fifty years, job satisfaction has been the focus 
of serious study. Early studies included a 1912 study by 
Levenstein (Hoppock, 1935), who surveyed job satisfaction 
among German workers; Munsterberg, 1913, (Dawis & Lofquist, 
1981), who found that not all workers were dissatisfied with 
monotonous, repetitive jobs; and Fryer (1926), who studied the 
relationship between job satisfaction and variables such as 
age, marital status, education and religion and found no 
significant relationship in a sample of male applicants for 
commercial jobs. Several years later, Thorndike (1934) 
reported insignificant correlations between aptitude test 
scores and job satisfaction (Jones, 1984). 
The Hoppock Study 
Through a grant from the Carnegie Corporation of New York 
to the National Occupational Conference, Hoppock (1935) 
developed and conducted an extensive survey of 351 employed 
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adults in New Hope, Pennsylvania. He asked two questions in 
his study; 1) On an absolute level, are workers in New Hope 
happy? 2) On a relative level, are workers in some occupa­
tions happier than others? The answer to the first questions 
seemed to be yes. Only twelve percent of the 309 workers 
could be classified as dissatisfied. The answer to the second 
question was, again, yes. Hoppock also wanted to measure the 
possible degree of diversity of individual characteristics 
among satisfied versus dissatisfied workers, and the potential 
determinants of job satisfaction (Hoppock, 1935). 
Hoppock concluded that, generally speaking, the actual 
extent of job satisfaction among the work force is difficult 
to determine. Specifically, he stated that final determina­
tion of the exact proportion of dissatisfied people cannot be 
expected until a valid technique of measurement has been 
developed independent of workers' willingness and ability to 
tell the truth, that the most logical inference from available 
data is that people actively and consciously dissatisfied with 
their jobs make up probably one-third or less of the employed 
adult population, and that evidence places heavy burden of 
proof upon anyone who would defend the thesis that most people 
are seriously dissatisfied with their jobs (Hoppock, 1935). 
As a result of his study, Hoppock believed that the 
possible determinants of job satisfaction such as reactions to 
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unpleasant situations, ability to develop relationships with 
co-workers and supervisors, perceived occupational status, 
internal drive for security, and worker loyalty were vested 
within the abilities of individuals. 
For those studying job satisfaction, Hoppock's research 
approach provides a vital standard. The two prominent views 
of work-worker relationships which existed previously were 
first, that the alteration of the physical work environment 
could increase productivity; and second, that human associa­
tions at work could increase productivity. The former view is 
prominently associated with Taylor (1911) and the latter with 
the Hawthorne studies (Roethlisberger & Dickson, 1939) and 
subsequently with Mayo (1945). In spite of the obvious diffe­
rence in predominantly extrinsic and predominantly intrinsic 
rewards for the worker, both viewpoints imply the postulate 
that satisfaction on the part of the worker corresponds with 
the productivity level of jobs. Nonetheless, his study also 
provides a type of fundamental approach to job satisfaction; 
namely, that if variables exist in the work environment that 
lead to job satisfaction, eliminating that variable will lead 
to job dissatisfaction, and vice versa. His pioneering final 
report has proven catalytic to research in this area. His 
discussion on the nature of job satisfaction among a heteroge­
neous work force is also relevant, as is his initial study of 
a service-oriented work population (teachers) as opposed to 
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studies of the product-oriented (factory worker) population. 
In his survey, Hoppock found that certain variables 
affected job satisfaction levels. When job satisfaction is 
looked upon as a dependent variable, as is most common in the 
literature, the categorizing of independent variables becomes 
pronouncedly diverse. Such variables are often placed with 
investigative models displaying individual and environmental 
delineation. For instance, theoretical model developed by 
Seashore and Taber (1975) included such items as age, prefe­
rence, interaction styles, expectation, and transient persona­
lity traits (i.e., anger, boredom) among its individual 
variables. Likewise, the model included pay, variety of task, 
climate, prestige, and promotional potential among its 
environmental variables. 
Later, Hoppock (1957) studied a theory of vocational 
choice and advocated ten postulates; 
1) Occupations are chosen to meet needs. 
2) The occupation that we choose is the one that we 
believe will best meet the needs that most concern us. 
3) Needs may be intellectually perceived, or they may be 
only vaguely felt as attractions which draw us in 
certain directions. In either case, they may 
influence choice. 
4) Occupational choice begins when we first become aware 
that an occupation can help to meet our needs. 
5) Occupational choice improves as we become better able to 
anticipate how well a prospective occupation will meet 
our needs. Our capacity thus to anticipate depends upon 
24 
our knowledge of ourselves, our knowledge of occupations, 
and our ability to think clearly. 
6) Information about ourselves affects occupational choice 
by helping us to recognize what we want, and by helping 
us to anticipate whether or not we will be successful in 
collecting what the contemplated occupation offers to us. 
7) Information about occupations affects occupational 
choice by helping us to discover the occupations that 
may meet our needs, and by helping us to anticipate 
how well satisfied we may hope to be in one occupation 
as compared with another. 
8) Job satisfaction depends upon the extent to which the 
job that we hold meets the needs that we feel it should 
meet. The degree of satisfaction is determined by the 
ratio between what we have and what we want. 
9) Satisfaction can result from a job which meets our needs 
today, or from a job which promises to meet them in the 
future. 
10) Occupational choice is always subject to change when we 
believe that an occupational change will better meet our 
needs. (Hoppock, 1957) 
Third Segment: The Theory of Studying Job Satisfaction 
Initial studies of job satisfaction focused on the rela­
tionship between productivity and job satisfaction. Beginning 
with the application of scientific management theories, 
economic reward was used as a major incentive in order to 
increase productivity. There was little concern about indivi­
dual needs at that time. The method of obtaining maximum 
productivity from the human power source was thought to be 
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through organization (Taylor, 1911). 
A decade later, in the Hawthorne study supported by the 
Western Electric Plant, researchers focused on socio-
psychological rather than on mechanistic factors of the work 
environment, because previous investigators had found that 
efficiency did not decrease but actually increased when illu­
mination was systematically reduced. This was the first study 
in which concern for individual needs was recognized as having 
possible importance in attaining organizational goals. The 
study yielded strong support for the importance of social and 
psychological factors affecting worker satisfaction and pro­
ductivity; in other words, job satisfaction was determined 
more by the work group and supervisor than by pay, benefits, 
and the physical working conditions (Jones, 1984). Maslow 
(1954) also stated that it was new evidence of the influence 
of socio-psychological factors that the management in the 
Hawthorne study switched from its perceiving people as objects 
to perceiving them as human beings. 
From then on, many studies searched for relationships 
between job satisfaction and factors such as sex, age, turn­
over, absenteeism, efficiency, productivity, and socio­
economic group (Hulin, 1966; Price, 1968; Smith et al., 1969; 
Rizzo et al., 1970; Lawler, 1973; Hunt & Saul, 1975; Price, 
1977). It soon became obvious, however, that altering the 
work environment to meet individual needs did not necessarily 
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increase efficiency or productivity (Lawler, 1973). Moreover, 
some individuals were satisfied with one work environment and 
some with another (Maslow, 1954). The studies of job satis­
faction have now moved from concern for the work environment 
to concern for the individual needs, and finally to concern 
for the interaction between individual needs and work 
environment. 
Six basic theories by which job satisfaction may be 
studied will be examined in this section: Maslow's motiva­
tion, Herzberg's motivation-hygiene. Graves' levels of exis­
tence, Adams equity, Vroom's expectancy, and Locke's 
discrepancy theory. 
Maslow's Motivation Theory 
Due to the fact that most theories of job satisfaction 
derive in part from Maslow's theory of motivation, this 
chapter includes a discussion of this theory first. The 
theory organizes needs into five basic categories—from the 
lowest to the highest level of needs (Maslow, 1954): 
1. physiological needs (sex, thirst, sleep, and hunger) 
2. safety needs (shelter, protection, and a secure 
environment) 
3. love needs (love, association, affection, and belonging) 
4. esteem needs (egoism, self-esteem, self-respect, and 
respect for others) 
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5. self-fulfillment or self-actualization needs (reaching 
one's optimal potential) 
The theory asserted that needs were arranged hierarchi­
cally and operated with dominance or strength degrees. There­
fore, the five sets were aligned from higher dominance to 
lower dominance in the order presented above; that is, the 
lowest level of needs (food) had to be satisfied before one 
could experience the highest level of needs (self-
actualization). According to this theory, the needs of lesser 
dominance were essentially neutral until the higher dominance 
needs were substantially fulfilled. In short, an individual 
must systematically reach need-hierarchy, satisfying first the 
physiological needs, then the safety needs, and so on (see 
Figure 1) (Jones, 1984). 
SELF-ACTUALIZATION NEEDS 
* 
I 
ESTEEM NEEDS 
I 
LOVE NEEDS 
* 
I 
SAFETY NEEDS 
* 
I 
PHYSIOLOGICAL NEEDS 
Figure 1. Maslow's Hierarchy of Needs 
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Herzberg's Motivation-Hygiene Theory 
Herzberg's motivation-hygiene theory was derived in part 
from Maslow's motivation theory, but Herzberg and his 
colleagues considered that lower and higher order needs of 
people did not operate on a single continuum (Whaples & 
Milliken, 1977). The theory states that job factors could be 
categorized according to individual satisfaction or dissatis­
faction. It is important to note that satisfaction and dis­
satisfaction existed on separate continuums and that indivi­
dual job factors always contributed either to satisfaction or 
to dissatisfaction. In fact, the theory was originally deve­
loped from Herzberg's study of engineers and accountants in 
the Pittsburgh area. In this study, an extensive literature 
review was conducted, and three major ways of conducting the 
study were identified. First, investigations of overall job 
attitudes compared different group findings; second, scaled 
inventories were used to measure overall job attitudes; and 
third, motives and feelings of workers were inferred from the 
observations, often by psychologists (Herzberg et al., 1959). 
In these previous methods Herzberg and his colleagues 
identified a disadvantage which had caused the failure of 
dealing with the origins and effects of worker's satisfaction: 
The one dramatic finding that emerged in our review of the 
literature was the fact that there was a difference in the 
primacy of factors, depending upon whether the investigator 
was looking for things the worker liked about his job or 
things he disliked. The concept that there were some 
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factors that were "satisfiers" and others that were 
"dissatisfiers" was suggested by this finding. ... there 
was inadequate information about the individuals concerned, 
their perceptions, their needs, their patterns of learning. 
(Herzberg et al., 1959, p. 7-11) 
Through the use of the critical incident method, which 
focused on three basic elements: 1) the specification of 
attitudes, 2) the identification of factors contributing to 
attitudes, and 3) the effects of job attitudes, subjects were 
asked to recall and describe times during work when they were 
especially satisfied and dissatisfied. Then Herzberg 
assembled the incident descriptions into two categories of 
responses: one contained descriptions of work itself that 
constituted motivators (accomplishment, responsibility, and so 
on); the other contained descriptions of the environment 
surrounding the work that constituted hygiene factors 
including salary, co-worker relationships, and so on. 
According to the major findings of Herzberg et al.'s 
study, there were sixteen job factors (see Table 2), some of 
which lead to job satisfaction but not to job dissatisfaction. 
These were labeled satisfiers or motivators. Others lead only 
to job dissatisfaction and were labeled dissatisfiers or 
hygienators. Herzberg stated that individuals operated from a 
neutral point, with neither negative or positive attitudes 
toward their jobs. Satisfiers were highly associated with 
happy or good feelings toward the job, whereas dissatisfiers 
were associated with unpleasant or bad feelings toward the 
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Table 2. Herzberg et al.'s Findings—16 Job Factors 
Dissatisfiers (Hygienators) Satisfiers 
(Motivators) 
1. Company policy and administration 1. Achievement 
2. Interpersonal relations - peers 2. Advancement 
3. Interpersonal relations - subordinates 3. Recognition 
4. Interpersonal relations - superior 4. Responsibility 
5. Job security 5. Work itself 
6. Personal life 6. Possibility of 
7. Salary growth 
8. Status 
9. Supervision-technical 
10. Working conditions 
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job. In summary, job satisfaction and job dissatisfaction 
were not opposites, but were best viewed as two separate and 
parallel continuous (see Figure 2); that is, the opposite of 
satisfaction was viewed as no satisfaction, and the opposite 
of dissatisfaction was viewed as no dissatisfaction (Herzberg 
et al., 1959). The basic propo-sitions of the theory are as 
follows: 
1. Individuals have two sets of needs. One set, called 
"hygiene" factors, is related to the physical and 
psychological environment of the job. These needs are 
met by such things as co-workers, supervision, working 
conditions, and company policy. The second set, called 
"motivators," relates to the nature and challenge of the 
work itself. These needs are met by such things as job 
duties and responsibilities. 
2. When hygiene needs are unfulfilled, dissatisfaction 
occurs. When such needs are met, the person is neither 
satisfied nor dissatisfied, 
3. When motivator needs are unfulfilled, the individual is 
neither satisfied nor dissatisfied, but, when these needs 
are met, the individual is satisfied. (Shores, 1984, 
p. 60) 
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Satisfaction Dissatisfaction 
Neutral 
< I > 
Intrinsic factors of Job Factors Extrinsic factors 
the work itself of the work envi-
were present ronment were absent 
Figure 2. The Continuum Assumption of Herzberg's Theory 
Job 
Satisfaction Motivator 
Factors 
Neutral 
Job 
Dis­
satisfaction 
Low Reward High Reward 
Figure 3. The Effects of Motivator and Hygiene Factors on Job 
Satisfaction (Herzberg et al., 1959) 
Hygiene 
factors 
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Graves's Existence Theory 
Graves's existence theory was highly influenced by 
Maslow's motivation theory. Graves (1974), cited by Whaples 
and Milliken (1977), postulated that psychological maturity is 
the result of a progressive subordination of older lower-level 
behavioral systems to higher systems, that human beings exist 
at different levels, and that each successive level is a stage 
through which they pass (see Table 3). 
Adams' Equity Theory 
Even though equity theory has some strong implications 
for satisfaction theory, it still has contributed to the study 
of job satisfaction and is easily used to explicate certain 
theories of job satisfaction. Adams (1963) developed an 
equity theory from Maslow's motivation theory but did not 
mention the causes of satisfaction and dissatisfaction 
(Shores, 1984). Equity theory advocates that an individual's 
job expectations provide a reference scheme for personal 
evaluation. Subsequent evaluation produces feelings of work 
satisfaction or dissatisfaction. Equity theory further states 
that satisfaction is determined by a perceived ratio of what 
individuals receive from their jobs relative to what they put 
into their jobs, and that both under-rewarding and over-
rewarding are dissatisfying. The theory stresses the 
importance of the input-output balance of other individuals in 
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Table 3. Graves's Levels of Existence (Graves, 1974) 
Levels Explanations 
First Subsistence Person at this level is motivated only by 
Level (A-N) imperative periodic physiological needs. 
He/she seeks to stabilize his/her indivi­
dual body functions. This level of exis­
tence is perfectly adequate to preserve 
the species, but it is seldom seen today 
except in rare instances, as in the 
Tasaday tribe, or in pathological cases. 
At this level, person seeks social 
(tribal) stability. He/she strongly 
defends a life he/she does not understand. 
He/she believes that his tribal ways are 
inherent in the nature of things, and 
resolutely holds to them. He/she lives 
by totems and taboos. 
Third Subsistence Raw, self-assertive individualism comes to 
Level (C-P) the fore at this level, and the term 
"Machiavellian" may be used. This is the 
level where "might makes right" thinking 
prevails. There is an aggressive expres­
sion of person's lusts - openly and un­
abashedly the "haves," more covertly and 
deviously by the "have nots." Anyone 
dealing with the C-P type must resort to 
the threat of sheer naked force to fit 
him/her to do anything. 
Fourth Subsistence At this level, person perceives that 
Level (D-Q) living in this world does not bring ulti­
mate pleasure and also sees that rules are 
prescribed for each class of people. 
Obedience to these rules is the price that 
one must pay for a more lasting life. D-Q 
people generally subscribe to some dog­
matic system, typically a religion. These 
are the people who believe in "living by 
the Ten Commandments," obeying the letter 
of the law, etc. They work best within a 
rigid set of rules, such as army regula­
tions. 
Second Subsistence 
Level (B-0) 
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Table 3. (Continued) 
Levels Explanations 
Fifth Subsistence People at the E-R level want to attain 
Level (E-R) mastery of the world by learning its 
secrets rather than through brute force 
(as at the C-P level). They believe that 
the person who comes out on top in life 
fully deserves his good fortune, and those 
who fail are ordained to submit to the 
chosen few. E-R people tend to be some­
what dogmatic, but they are pragmatic, 
too, and when they find something that 
works better they'll change their 
beliefs. 
Sixth Subsistence Relating self to other human selves and to 
Level (F-S) his/her inner self is central to person at 
the F-S level. Unlike the E-R people, F-S 
person cares less for material gain or 
power than he/she does for being liked by 
other people. He/she's ready to go along 
with whatever everyone else thinks is 
best. He/she likes being in groups, the 
danger is that he/she gets so wrapped up 
in group decision-making that little work 
gets done. 
The first being level is tremendously 
different from the earlier subsistence 
levels, says Graves. Here as person, in 
his/her never-ending spiral, turns to 
focus once again on the external world 
and his/her use of power in relation to 
it, the compulsiveness and anxiousness of 
the subsistence ways of beiing are gone. 
Here person has a basic confidence that 
he/she, through a burgeoning intellect 
freed of the constriction of lower level 
anxieties, can put the world back together 
again. If not today, tomorrow. Here he/ 
she becomes truly a cooperative individual 
and ceases being a competitive one. Here 
he/she truly sees, our interdependence with 
all things of this universe. And here he/ 
First Being Level 
(G-T) 
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Table 3. (Continued) 
Levels Explanations 
she uses the knowledge garnered through 
his/her first-ladder trek in efforts to 
put his/her world together again, 
systemically. 
Second Being Level People operating in an H-U fashion have 
(H-U) been rare in Graves's studies. Almost 
all of Graves's subjects who so behaved 
have been in their late fifties and be­
yond. What typifies them is a "peculiar" 
paradoxical exploration of their inner 
world. They treat it as a new toy with 
which to play. But even though playing 
with it, they are fully aware that they 
will never know what their inner selves 
are all about. Graves says this idea is 
best illustrated by a poem of D. H. 
Lawrence, "Terra Incognita." 
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determining how a subject judges the quality of his or her own 
input-output balance (Adams, 1965). 
The most frequent job aspect examined in related studies 
of equity theory is pay (Patchen, 1961; Adams & Rosenbaum, 
1962; Lawler & O'Gara, 1967; Pritchard et al., 1972). For 
instance, Pritchard et al. (1972) summarized the literature on 
equity theory as follows: 
...it seems that equity theory makes correct predictions in 
the case of underpayment. However, when potential 
containments have been controlled, evidence in favor of 
overreward is limited at best. At any rate, it is apparent 
that equity theory and deductions flowing from it need 
further refining before their potential usefulness for 
understanding employee motivation can be fully realized, 
(p. 72) 
Sex equity is not prevalent in Taiwan as in the U.S., 
however, there are laws to protest equality of opportunity. 
In conclusion, Adams states that satisfaction results 
when individuals perceive equity in their work and the rewards 
they receive; whereas dissatisfaction results when perceived 
inequity exists in the in-put and out-put balance. Further­
more, either under-reward or over-reward may lead to inequity 
and subsequently dissatisfaction (Shores, 1984). 
Vroom's Expectancy Theory 
Vroom's expectancy theory was also derived in part from 
motivation theory. The expectancy theoretical framework 
measures individuals' satisfaction by simply asking how much 
of an expected outcome subjects they have been receiving. It 
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is sometimes called "valence theory," "path-goal theory," or 
"instrumentality theory" (Levin, 1938; Edwards, 1954; Peak, 
1955; Tolman, 1959; Vroom, 1964). 
Vroom (1964) postulates that "satisfaction is the product 
or valence (value to the individual) of outcomes (such as 
income or high social status), and the perceived instrumenta­
lity (effectiveness) of the job in producing these outcomes." 
According to this theory, there are two dimensions of motiva­
tion: 1) the direction toward which an individual's energy is 
exerted; and 2) the amount of energy expended (Shores, 1984). 
Vroom (1964) also detailed these two dimensions; 
Whenever an individual chooses between alternatives which 
involve uncertain outcomes, it seems clear that his be­
havior is affected not only by his preference among these 
outcomes but also by the degree to which he believes these 
outcomes to be probable.... Proposition 1. the valence of 
an outcome to a person is a monotonically increasing 
function of the algebraic sum of the products of the 
valences of all other outcomes and his conception of its 
instrumentality of these other outcomes. Proposition 2. 
the force on a person to perform an act is a monotonically 
increasing function of the algebraic sum of the products of 
valences of all outcomes and the strength of his expec­
tancies that the act will be followed by the attainment of 
these outcomes, (pp. 17-18) 
In summary, Shores (1984) states in his review of 
literature that "the behavior exhibited by the individual is a 
result of a preferred outcome (valence) and the probability of 
achieving that outcome (expectancy). The greater the 
preference for a desired outcome and the higher the probabili­
ty for its achievement; the stronger the behavioral action 
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(force) directed to that outcome." (p. 57) 
Locke's Discrepancy Theory 
Locke's discrepancy theory, too, was developed in part 
from motivation theory. It describes satisfaction as the 
difference between the received actual outcomes and the 
expected outcomes of individuals' desires or expectations. 
Discrepancy theory is analogous to substractive theory, which 
holds that job satisfaction is negatively related to the 
discrepancy existing between individuals' needs and the degree 
to which their jobs fulfill those needs. Schein (1970) 
postulated a psychological contract idea that is also similar 
to subtractive theory. He describes the idea in this way; 
I would like to underline the importance of the psychologi­
cal contract as a major variable of analysis. It is my 
central hypothesis that whether a person is working effec­
tively, whether he generates commitment, loyalty, and 
enthusiasm for the organization and its goals, and whether 
he obtains satisfaction from his work, depends to a large 
measure on two conditions; (1) the degree to which his own 
expectations of what the organization will provide him and 
what he owes the organization match what the organization's 
expectations are of what it will give and get; (2) assuming 
there is agreement on expectations, what actually is to be 
exchanged—money in exchange for time at work; social-need 
satisfaction and security in exchange for work and loyalty; 
opportunities for self-actualization and challenging work 
in exchange for high productivity, quality work, and cre­
ative effort in the service of organizational goals; or 
various combinations of these and other things, (p. 77) 
Katzell, Porter, Lawler, and Locke are four respected 
theorists who have developed theories describing job satisfac­
tion. Katzell (1964) defines satisfaction as the simple dif­
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ference between some expected amount and an actual amount, 
which is divided by the expected amount resulting in the form 
of a discrepancy. Then Lawler and Porter (1967) also suggest 
that satisfaction is related to the difference between the 
actual outcomes and the desired outcomes, but, Locke (1976) 
focuses on the perceived discrepancy rather than on the actual 
discrepancy. According to the latter's theory, satisfaction 
is the difference between what people want and what they 
perceive that they have attained. The greater the discrepan­
cy, the greater their job dissatisfaction. The difference in 
measuring job satisfaction between Locke and Lawler and Porter 
is that Lawler and Porter emphasize how much people should 
receive, whereas Locke emphasizes how much they want. 
Several years later, Lawler (1973) revised previous 
theories because he found that they were not sufficient to 
describe job satisfaction. The new discrepancy theory can be 
easily understood from Figure 4. 
In summary, discrepancy theory is based on the approaches 
of the above four theorists'. Katzell focuses on what indivi­
duals expect to receive (Katzell, 1964). Lawler and Porter 
emphasize what individuals feel they should receive (Lawler & 
Porter, 1967). Locke, however, emphasizes what individuals 
want (Locke, 1976), Later Lawler found that people feel 
guilty or uncomfortable when actual rewards are greater than 
expected ones (Lawler, 1973). 
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Figure 4. Model of Determinants of Satisfaction 
(Lawler, 1973) 
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Fourth Segment: Individual Characteristics and Job 
Satisfaction 
The literature on the determinants of job satisfaction 
has established that work environments, including those 
related to job functions and organizational positions, are 
much more important than individual psychological and social 
characteristics in explaining job satisfaction (Herman & 
Hulin, 1972; Newman, 1975; Seybolt, 1976). However, many 
researchers have investigated the relationships between job 
satisfaction and individual characteristics (such as those of 
age, education, income, sex, marital status, geographic area, 
and years of service). Some investigators maintain that 
personal characteristics influence job satisfaction 
(Sergiovanni, 1967; Scarpello & Campbell, 1983), whereas 
others disagree. In this segment, we review the related 
studies on job satisfaction and demographic variables. 
Age and Job Satisfaction 
Early studies consistently indicate that there is no 
correlationship between age and job satisfaction (Fryer, 1926; 
Thorndike, 1934; Habbe, 1947; Quayle, 1953; Rhodes, 1983; Pond 
& Geyer, 1987). Later studies, however, have found that 
people's perceptions change as they grow older. Gibson and 
Klein (1970) suggest that the relationship between authority 
and workers changes as people grow older because of workers' 
underlying need of structures. Empirical evidence of this 
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fact is presented by Carrall and Wild (1974) and by Slavitt et 
al. (1978). 
From the literature review of job satisfaction and age, 
three basic theories will be discussed: a linear relation­
ship, a U-shaped curve relationship, and a reverse-U-shaped 
curve relationship (Shores, 1984). Job satisfaction has been 
found to increase with age; that is, there is a positive 
relationship between age and job satisfaction (Herzberg, 1964; 
Probe, 1970; Rollins, 1973; Weaver, 1980; Klein & Hall, 1988). 
Glenn et al. (1977) found a moderate but consistent 
positive correlation between job satisfaction and age while 
they studied full-time workers. They explained that the 
correlation may be attributed to influences associated with 
age, or group membership, or both. 
Herzberg et al. (1959) indicated that workers' satisfac­
tion increases as they grow older. Hulin and Smith (1965) 
also found a linear relationship between age and job satisfac­
tion. A decade later, some researchers reported a positive 
relationship between faculty job satisfaction and age at high 
schools, community colleges, and universities (Probe, 1970; 
Rollins, 1973; Altimus & Tersine, 1973; Wright & Hamilton, 
1978). 
Herzberg et al. (1957) proposed that there is a U-shaped 
relationship between age and job satisfaction. They showed 
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that "in general, morale is high among young workers. It 
tends to go down during the first few years of employment. 
The low point is reached when workers are in their middle and 
late twenties, or early thirties. After this period, job 
morale steadily climbs with age" (pp. 5-6). Further, they 
explained that early satisfaction is attributed to the newness 
of the job; later dissatisfaction may be due to the uncertain­
ty and lack of security and seniority. Benge and Capwell 
(1974) found a trend similar to that of Herzberg et al. 
Saleh and Otis (1964) studied managers of an electrical 
appliances manufacturer. They found that satisfaction among 
managers increase as they approach the age of 60, and then it 
declines. It is possible to interpret this finding within the 
"frame of reference" theory, for it is probably the case that 
the individuals are given fewer prestigious and socially 
valued tasks as they approach retirement. 
Janson and Martin (1982) in a survey of 1455 American 
workers drawn from the 1973 Quality of Employment survey 
indicated that satisfaction grew at a reasonable pace of ten-
year intervals among young workers until they were into their 
forties, but that satisfaction among fifty- to sixty-year-old 
workers declined sharply. 
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Education and Job Satisfaction 
In general, the more highly educated people are, the more 
expectations they have (Stewart, 1972). That is, the highly 
educated employees appear to require larger rewards than do 
the less educated employees, in such areas as pay, variety, 
and complexity of the job in order to be satisfied (Fedler, 
1982; Sabol, 1986). Vollmer and Kinney (1955) reported that 
education is negatively related to job satisfaction, and later 
studies by Korman et al. (1971) and by Klein and Hall (1988) 
found that there is a relatively constant trend of evidence 
which indicates that there is a negative relationship between 
educational level of the individual and his job satisfaction. 
In a study of first-level managers in an electronics 
manufacturing company, Klein and Maher (1966) showed that non-
college educated managers were more satisfied than college-
educated managers. Moreover, Parasuraman and Futrell (1983) 
studied salespeople's job satisfaction and their propensities 
to leave their company. In this study, it was reported that 
the educational level of salespeople had a significant ne­
gative relationship with the satisfier factors such as 
advancement and work itself. 
Some contrary evidence comes from the studies of Sinha 
and Sarma (1962), Warner (1973), Kaufman (1976), and Pond and 
Geyer (1987). Even though the contradictions found in these 
studies related to job satisfaction are difficult to inter-
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prêt, the problems encountered in studying job satisfaction as 
a function of educational level may be due to the fact that 
educational level is not a pure factor, but is contaminated 
with other variables such as pay and age. 
According to Lawler (1973), the best interpretation of 
job satisfaction and education is probably in terms of incomes 
and rewards. He suggested; 
The higher a person's perceived personal inputs—that 
is, the greater his education, skill and performance— 
the more he feels he should receive. Thus, unless the 
high input person receives more outcomes, he will be 
dissatisfied with his job and the rewards his job offers, 
(p. 82) 
Income and Job Satisfaction 
Income is the actual monetary reimbursement that an 
employee receives for employment (Lawler, 1973). Executives 
and economists assume that pay is important in job satis­
faction. Social scientists associated with the human rela­
tions movement, however, view the importance of economic 
rewards in job satisfaction as being overstated (Shores, 
1984). 
In general, employers tend to overemphasize the 
importance of pay as a determinant of job satisfaction. In 
fact, employees hardly rank pay as the most important 
determinant of their satisfaction with the job. For instance, 
Herzberg et al. (-1957) reported that pay is third, in order of 
frequency mentioned, and it is ranked seventh when factors are 
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ordered in terms of importance to the worker. In a similar 
study, Troxell (1954) found that income is ranked third among 
workers in general, but that it is ranked first for laborers. 
According to Herzberg et al. (1957), pay was less 
important than other job factors such as security and company 
management, but it was more important than benefits, supervi­
sion, and working conditions. A decade later, therefore, 
Herzberg (1968) stated that pay can lead only to feelings of 
dissatisfaction; that is, while inadequate pay may promote 
dissatisfaction, high pay will not lead to satisfaction. 
Some correlative evidence has consistently shown that 
income is considered to be a determinant of job satisfaction 
(Lawler, 1973; Porter & Lawler, 1968; Locke, 1976; Price & 
Mueller, 1981; Wakefield, 1982; Klein & Hall, 1988). And 
further, Katzell and Yakelovich (1976) found income to be not 
only a determinant, but also positively associated with job 
satisfaction and work motivation. In other words, the higher 
the individual's income, the higher his level of satisfaction. 
Other evidence also points to a positive relationship between 
income and job satisfaction (Patchen, 1961; Porter, 1962; 
Tannenbaum et al., 1974; Strauss, 1974; Fein, 1976; Locke, 
1976; Gerhart, 1987; Brooke et al., 1988). 
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Sex and Job Satisfaction 
Sex status has become the subject of many studies in job 
satisfaction (Burke, 1966; Herzberg, 1968; Weaver, 1977; 
Miller, 1980; Hopkins, 1983; Bielby & Bielby, 1984). For 
example, Bharadwaj and Wilkening (1974) found that the best 
predictors of the husband's satisfaction appeared to be the 
level of farm mechanization and the level of living, while 
gross farm income appeared to be the best predictor of the 
wife's satisfaction. In recent years, some studies have 
included attempts to differentiate between the relative job 
satisfaction of men and women (Gordon et al., 1980; Chrusmir, 
1982; Yorkshire, 1984; Adelmann, 1987). 
Results of the studies concerning job satisfaction and 
sex have been inconsistent. Some studies have shown that 
women tend to be more satisfied than men in a given organiza­
tion (Chase, 1951; Zaleznik et al., 1958; Benge, 1974; 
Yorkshire, 1984; Korman et al., 1971), but in some cases it 
was not made clear whether that tendency was due solely to 
social forces affecting women differently than men (Cole, 
1940; Hopkins, 1983). Bem (1970) suggested that women suffer 
from society's presumptions about what their proper occupa­
tional roles should be, while men also carry society's presum­
ptions and biases with them to work. 
Bartol and Manhardt (1979) studied male and female 
college graduates who worked for a major insurance company 
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between 1966 and 1974. They found that women with relatively 
high levels of career orientation were less likely than men to 
leave their various organizations. The findings also in­
dicated sex and professional training as contributors to job 
satisfaction. The same study revealed that women were greatly 
concerned with the environment and with interpersonal 
relations. However, as time went on, the study indicated that 
women gave higher ratings to career objectives and showed less 
concern for interpersonal relations and environment. On the 
whole, preferences for job environment and career objectives 
remained fairly constant with men. On the other hand, women 
were less likely to leave their jobs than men. 
Marital Status and Job Satisfaction 
The majority of studies on the relationship between job 
satisfaction and marital status of workers have shown that the 
marital status of workers does not make a significant diffe­
rence in their overall job satisfaction (Kemp, 1967), while 
Carrall and Wild (1974) indicated that marital status does 
affect individual job satisfaction. 
One of the best descriptions of the relationship between 
marital status and job satisfaction appears in a study by 
Herzberg et al. (1957). They suggested that the literature on 
how job satisfaction is related to marital status is not clear 
enough to permit any decisive conclusions. 
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Geographic Area and Job Satisfaction 
A few studies of job satisfaction focus on the relation­
ship between district and job satisfaction in a given occupa­
tion. In the beginning of their study, Youmans et al. (1965) 
found no significant difference between high school drop-outs 
and graduates, both rural and urban, in job satisfaction. 
Later, Nichols (1971) studied the relationship between job 
satisfaction and location of a hospital. He found that loca­
tion of a hospital affects a nurse's job satisfaction. This 
study is supported by Imparato's (1972), and also Hulin and 
Blood (1968), who found that people who work in urban areas 
are likely to be less satisfied with their jobs than are those 
who work in rural areas. 
Martinson and Wilkening (1984) indicated that those who 
grew up in rural areas were more satisfied with motivators 
than were those who grew up in urban areas. Fossum (1974) had 
a similar finding on his Urban-rural differentials study. The 
reason for this difference may be that early socialization in 
small areas could produce values that may be of more 
importance than the salary an individual receives. 
Years of Service and Job Satisfaction 
Numerous studies relating years of service to job satis­
faction have conflicted somewhat. For instance. Pond and 
Geyer (1987) found that there is no relationship between years 
of service and job satisfaction. Moreover, Herzberg et al.'s 
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(1957) findings showed that in seventeen studies investigating 
years of service, eight studies found that the longer job 
tenure, the higher the job satisfaction. However, seven 
studies could not find any relationship between job satisfac­
tion and years of service, and two studies showed a negative 
relationship between job satisfaction and years of service. 
Lawler (1973), Mortimer (1979), Gerhart (1987), and Klein 
and Hall (1988) suggested a positive relationship between job 
satisfaction and years of service in an organization. Their 
study explained that after serving many years within an 
organization, employees adjusted their values and original 
expectations so that they were more congruent with the rewards 
that actually existed. 
Gibson and Klein (1970) found a negative relationship 
between job satisfaction and years of service. They 
determined that the linear trend remains constant until after 
twelve years of service. People begin their careers in an 
organization with high expectations, followed by the positive 
orientation they receive on the job. When these expectations 
are not met, dissatisfaction occurs as other people in the 
system receive promotions. Parasuraman and Futrell (1983) 
also found a similar trend in which salespeople who were older 
and tenured longer did not appear to be more satisfied than 
their counterparts. 
Differing from previous research, recent studies have 
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found a perceptible decline in the prevailing level of job 
satisfaction during the several years following the beginning 
of employment. After six or seven years, the level of job 
satisfaction appears to increase again, then reaches a maximum 
for workers who have remained with a company for about twenty 
years (Hull & Kolstad, 1942). Kilpatrick et al. (1964) noted 
that many employees, after several years with an organization, 
feel that salary or advancement increases have not been 
forthcoming with sufficient regularity and that they are 
working at a dead-end job. 
Summary 
Summarizing this literature review concisely, is a 
difficult task. Perhaps the best conclusion to draw is that 
the studies reviewed in this chapter have come from several 
interrelated categories: definitions of job satisfaction; 
early related research; theories of studying job satisfaction; 
and individual characteristics. 
Job satisfaction used in this research refers to the 
individuals' response to their work places. The term includes 
activities such as unionization and its impact on workers' 
perceptions of their work settings (Hopkins, 1983). Also 
there were also numerous other definitions of job satisfaction 
given in this chapter. 
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The theoretical bases reviewed in the literature are 
divided into content and process theories. Maslow's Motiva­
tion theory and Herzberg's Motivation-Hygiene theory are among 
the better known content theories. Four of the most familiar 
process theories are Existence, Equity, Expectancy, and 
Discrepancy theories. Campbell et al. (1970) indicated that 
process and content theories are not mutually exclusive. 
Overlapping of variables between either group of theories can, 
and often does, occur. 
The review of literature revealed that demographic 
variables influence job satisfaction and dissatisfaction. 
These factors and variables were incorporated into the design 
of this study, and were analyzed to determine the extent to 
which they were related to the job satisfaction level of 
industrial education master's graduates in Taiwan. 
The review of the literatures provided the researcher 
insights into the theoretical bases for job satisfaction, the 
factors considered, and the research methodologies employed by 
precious researchers. All of the above have helped the 
researcher to design the present study and the results of this 
study will be examined in comparison and contrast to previous 
findings. 
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CHAPTER 111 METHODOLOGY 
In this chapter, the methods and procedures employed 
throughout the study would be described in the following 
sections: 
1. Research Design and Procedures, 
2. Description of Population and Sample, 
3. Approval of Human Subjects Committee, 
4. Restatement of the Hypotheses, 
5. Identification of Variables, 
6. Description of the Instrument Employed in This Study, 
7. Validity and Reliability of the Instrument, 
8. Pilot Study, 
9. Data Collection, 
10. Statistical Analyses of Data, 
11. Limitations and Assumptions of a Linear Regression 
Model, and 
12. Preparation of the Final Report. 
Research Design and Procedures 
A mailed questionnaire was employed to determine the job 
satisfaction of a group of graduate students in Taiwan. Thus, 
the research design was descriptive, not experimental, in 
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approach. In other words, an attempt is made not to manipu­
late but to describe work milieu. Such a survey approach is 
highly representative and minimally expensive (Hackman & 
Oldham, 1975). It also provides current demographic informa­
tion about subjects and promotes accessibility to frank and 
accurate information about job satisfaction. Disadvantages of 
the approach include a low degree of control over extraneous 
variables and unpredictable dynamic variables (Treece & 
Treece, 1973). 
The design of the study involved a combination of 
descriptive and correlation-coefficient statistical processes. 
Regression analysis, analysis of variance, chi-square tests, 
and t-tests were also conducted. The major dependent variable 
in this study was the overall job satisfaction of industrial 
education (IE) master's degree graduates in Taiwan. The 
independent variables in the study were the work environment 
and individual characteristics. The instrument developed by 
the researcher was used for measuring both the major dependent 
variable and the independent variables. 
The research procedure used in this study is specified 
below; 
1. Identify a research problem. 
2. Review the related job satisfaction literature by former 
IE graduates working in higher education or industry. 
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3. Prepare a proposal to be discussed with the graduate 
committee and IE graduates at Iowa State University 
(ISU). 
4. Identify the population and sample for this study. 
5. Construct hypotheses. 
6. Identify and label variables. 
7. List all names and addresses of IE master's graduates 
from Taiwan. 
8. Do a pilot mailing to determine the most recent position 
held by the servey participants. 
9. Select, develop, and modify an instrument for the study. 
10. Present the proposal to the graduate committee members. 
11. Perform a pilot study with a sample of eligible IE 
graduate students. 
12. Discuss the pilot study with the major professor and 
revise the instrument based on his recommendations and 
on the pilot study results. 
13. Mail the revised questionnaire to the selected sample. 
14. Call the subjects who return partly completed question­
naires or who do not return the questionnaire at all. 
15. In the case of subjects mentioned in 14, follow-up with 
additional questionnaires and letters. 
16. Collect, code and analyze data from the questionnaires. 
17. Write a final report, summary, and conclusion. 
18. Make recommendations based on the findings. 
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Description of Population and Sample 
The sample included all those who earned an IE master's 
degree in Taiwan before 1989—approximately 175 persons. Only 
two Taiwanese universities, National Taiwan Normal University 
(NTNU) and National Chang-Hwa Normal University (NCHNU), offer 
the IE master's program, but NCHNU will not graduate students 
until 1991. Thus, all subjects have graduated from NTNU. 
Most are working in Taiwan. A stratified sample of 15 
graduates per year served as the sample subjects in this 
study. The person that 15 subjects were selected as the 
sample per year was that the minimum number of graduates for a 
given year was 15. Most other years had more than 20 
graduates per year. 
Approval of Human Subjects Committee 
Before research involving human subjects can begin at ISU, 
it needs to be approved by the University Committee on Human 
Subjects, whose representatives include faculty from various 
areas within the university as well as an Ames community 
member not affiliated with ISU. The goal of the Committee is 
to help investigators collect data without encroaching upon 
human rights. When this research was approved, members of the 
Committee were W. H. Brockman (Biomedical Engineering), G. L. 
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Bultena (Sociology and Anthropology), P. H. Kain (Student 
Health Service), T. M, McCormick (Professional Studies), D. L. 
Griffen, Jr. (Industrial Engineering and ISU Research Founda­
tion), P. M. Keith (Sociology and Anthropology, Graduate 
College, and Chairperson of the Committee), and Annette 
Burnham (Community Member). 
After applying for approval (see Appendix B), the 
researcher received three useful recommendations from the 
committee: (1) provide an additional follow-up cover letter; 
(2) state, both in the cover letter and in the follow-up cover 
letter, the amount of time needed to complete the question­
naire; and, (3) obtain a letter of permission from NTNU (see 
Appendix A). 
Restatement of Hypotheses 
1. There is no significant relationship between job 
satisfaction and the independent variables—work 
milieu and individual characteristics (demographics)— 
among IE master's graduates; 
HO; R-square = 0; 
HA; R-square is not equal to zero. 
The multiple regression model is as follows: 
Y = bO + bl*Xl + ... + bk*Xk + e. 
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where Y = job satisfaction (dependent variable), 
b = the regression coefficient, 
X = the work milieu and individual character­
istics (independent variables), and 
e = errors (uncontrolled values). 
The General Linear Model (GLM) was used to test this 
hypothesis. 
At least one of the above independent variables used to 
predict overall job satisfaction differs significantly 
at the 0.05 level of significance from zero; 
HO; bi = 0; 
HA; At least one of bi is not equal to zero. 
The multiple regression predictive model is stated as 
follows : 
Y = bO + bl*Xl + ... + bk*Xk (k < i), 
where Y = job satisfaction, 
bi = regression coefficient for the 
predictive variables, and 
X = demographic and work environment 
(predictive) variables. 
The simplified stepwise regression model was used to 
analyze the relevant data. 
There is no significant relationship between job 
satisfaction and personal characteristics among IE 
graduates: 
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HO: pi = 0; 
HA; at least one of pi is not equal to zero. 
The Pearson product moment correlation coefficient 
(PPMCC) model which was used to analyze the relevant data 
is stated as follows: 
X Y 
r , where r = PPMCC 
xy n S S xy 
X y 
There is no significant difference in the job satisfac­
tion of IE graduates in faculty and non-faculty 
occupations ; 
HO; Uf = Unf; 
HA; Uf is not equal to Unf. 
where Uf = mean of the job satisfaction of IE 
graduates in faculty occupations. 
Unf = mean of the job satisfaction of IE 
graduates in non-faculty occupations. 
Independent t-tests were used to test this hypothesis. 
There is no significant relationship between job 
satisfaction and the possessionn of an IE master's 
degree; 
i i 
HO: fo = fe; 
i i 
HA: fo is not equal to fe. 
The chi-square model, which was used to test this hy­
pothesis, is stated as follows; 
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i i 
(fo - fe) * square 
X—square = sigma ————^ 
fe 
1 
where fo = value of observation; 
i 
fe = value of expectation. 
6. There is no significant difference in job satisfaction 
between master's and doctoral graduates: 
HO: Urn = Ud (m = master and d = doctor); 
HA; Um is not equal to Ud. 
Independent t-tests were used to test this hypothesis. 
7, There is no significant relationship between job 
satisfaction and the importance of job activities; 
HO; RHO = 0 (i = importance, and s = satisfaction); 
HA; RHO is not equal to zero. 
The PPMCC model was used to test this hypothesis. 
8. There is no significant relationship between job satis­
faction and the period of employment with the same 
employer; 
i i 
HO; fe = fo ; 
i i 
HA; fe is not equal to fo. 
The chi-square model was used to test this hypothesis. 
9. There is no significant difference in job satisfaction 
among graduates employed in different geographic areas: 
62 
HO: Un = Uc = Us = Ue (n = North, c = Center, s = 
South, and e = East of Taiwan); 
HA: At least one of above U couples is not equal to 
zero. 
An analysis of variance (ANOVA) was used to test this 
hypothesis. 
10. There is no significant difference in job satisfaction 
among graduates belonging to various income groups: 
HO: U1 = U2 = U3 = U4 = U5 = U6 (1 = under 
NT$14,999.00, 2 = NT$15,000.00 - 19,999.00, 3 = 
NT$20,000.00 - 24,999.00, 4 = NT$25,000.00 -
29.999.00, 5 = NT$30,000.00 - 34,999.00, and 6 = 
over NT$35,000.00 monthly); 
HA: at least one of above U couples is not equal to 
zero. 
An ANOVA was used to test this hypothesis, as well. 
Identification of Variables 
The criterion variable for this study was job satisfac­
tion, and the predictive variables—following procedures 
described in the reviewed literature--were work milieu and 
individual characteristics. Examples of how the predictive 
variables were subdivided follow; 
Work milieu 
1. Professional and civic activities 
2. Colleague relationships 
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3. Work conditions 
4. Departmental supervision 
Individual characteristics 
1. Age 
2. Educational level 
3. Gender 
4. Marital status 
5. Work location 
6. Income 
7. Years of service 
Description of the Instrument Employed in This Study 
Even though researchers have employed many standardized 
tests—e.g., the Job Importance and Satisfaction Card Sort and 
the Minnesota Satisfaction Questionnaire (Weiss et al., 
1967)—to measure job satisfaction, most researchers have 
considered job satisfaction a multifaceted construct ill-
suited to standardized measure. In general, contents usually 
included in such tests are the characteristics of the work 
environment and of individuals. The emphasis of the research 
inquiry and the variables used to define job satisfaction 
depend largely on the conceptual model held by the researcher, 
however. 
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For the purposes of the present study, the researcher 
developed a data collection instrument (see Appendix D) that 
is a modification of the Job Satisfaction Survey Instrument 
(Jones, 1984). This instrument was comprised of six parts. 
The objective of Part One was to collect general information 
and demographic data about IE master's degree graduates in 
Taiwan. It included 15 questions covering age, sex, marital 
status, income, job responsibilities, educational experience, 
departmental affiliation, work location, present employment 
status, years of employment, and type of employment. Part Two 
of the questionnaire consisted of nine items eliciting 
information about professional and civic activities. Part 
Three consisted of four items eliciting information about 
relationships with colleagues. Part Four consisted of eight 
items eliciting information about work conditions. Part Five 
consisted of eight items eliciting information about 
departmental supervision, and the final Part only consisted of 
one item, which elicited the degree of overall job 
satisfaction. 
Questions of Part One were of the fixed-response type to 
be completed as the description of demography and the rela­
tionship among groups depended upon research objectives on the 
degree of overall job satisfaction. Responses to questions of 
Parts Two through Six were made on Likert-type scales. These 
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questions assessed, according to importance and degree of 
satisfaction, respondents' feelings about specific job 
activities/facets. 
Likert-type scales employed in the study are a continuum 
of five possible responses used to indicate importance of 
importance and degree of satisfaction. Rating scales for each 
item, for both satisfaction and importance are; Not Appli­
cable (NA) = 0, Not Satisfied (NS) = 1, Somewhat Dissatisfied 
(SD) = 2, Satisfied (S) = 3, and Highly Satisfied (HS) = 4; 
and Not Applicable (NA) = 0, Not Important (NI) = 1, Somewhat 
Important (SI) = 2, Important (I) = 3, and Highly Important 
(HI) = 4. 
It was felt that a longer questionnaire might reduce the 
response rate. Therefore, the length of the questionnaire was 
reduced to 45 statements, which could be responded to within 
ten minutes. 
Validity and Reliability of the Instrument 
The validity of an instrument refers to its ability to 
measure the variable it is intended to measure. In this 
sense, one is concerned with how suitable the instrument is 
for achieving certain goals. Based on this premise, face and 
content validity were constructed for this instrument. 
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According to Kaufman (1976), face validity was accepted 
for this instrument. Content validity was determined in part 
based on a review of literature concerned with the empirical 
evidence necessary regarding certain key factors in the study 
of job satisfaction. These key factors were sampled in this 
study. Content validity was confirmed by a panel of experts 
composed of five members of the researcher's graduate 
committee and five graduate IE students at ISU from Taiwan. 
The panel's conclusions and recommendations confirmed that 
content validity had been established. 
The reliability of an instrument refers to the degree of 
consistency to which it can attain when measuring what it is 
designed to. The reliability of the instrument to be used in 
this study was established with the test-retest method; that 
is, the instrument was administered on two different occasions 
two weeks apart. In November, 1989, these tests were adminis­
tered to a group of twenty eligible Taiwan IE graduates 
employed in Taiwan or the U.S. 
The paired reliability scores of the samples were 
obtained for individual characteristics, degree of job satis­
faction, and the importance of job facets. The reliability 
coefficients were calculated with the PPMCC because the data 
were interval level measurements indicating rank orderings 
with equal distances between numerical values. 
The PPMCC yielded the paired-score values presented in 
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Table 4. Overall job satisfaction was 0.70613, and overall 
job importance was 0.81664. Regarding individual character­
istics, the reliability coefficients were strongly correlated 
(almost 1.0000), with the exception of item 13 (0.6712). For 
the subscale of job satisfaction, the range was 0.4660 to 
1.0000. For the subscale of job importance, the range was 
0.5250 to 0.9720. See Table 4 for a detailed presentation. 
Pilot Study 
A pilot study was conducted with a sample of 20 Taiwan IE 
graduate subjects randomly chosen from Taiwan and the US. The 
main purpose of the pilot study was to revise and refine the 
questionnaire and to estimate its completion time. According 
to the pilot study, completion time was approximately 10 
minutes, a span generally considered appropriate for surveys 
such as this. 
Respondents were encouraged to comment as to the lack of 
clarity or appropriateness of questions, and most respondents 
offered constructive criticism. 
Based on the results of the pilot study, wording changes 
were made in question 16 of Part Two, and in questions 37, 40, 
and 41 of Part Five. The labeling and explanation of the 
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Table 4. Reliability Coefficients of the Instrument 
Item Number r Values Prob > F 
Individual Characteristics 
1 1.0000 0.0001 ** 
2  1 . 0 0 0 0  0 . 0 0 0 1  * *  
3 1.0000 0.0001 ** 
4 1.0000 0.0001 ** 
5 1.0000 0.0001 ** 
6  1 . 0 0 0 0  0 . 0 0 0 1  * *  
7 0.9157 0.0001 ** 
a 1.0000 0.0001 ** 
9 1.0000 0.0001 ** 
1 0  1 . 0 0 0 0  0 . 0 0 0 1  * *  
1 1  1 . 0 0 0 0  0 . 0 0 0 1  * *  
12 0.9788 0.0001 ** 
13 0.6712 0.0012 ** 
14 0.9403 0.0001 ** 
15 0.9403 0.0001 ** 
Job Satisfaction 
1 6  1 . 0 0 0 0  0 . 0 0 0 1  * *  
17 0.8062 0.0001 ** 
18 0.8439 0.0001 ** 
19 0.8338 0.0001 ** 
20 0.7771 0.0001 ** 
21 0.8421 0.0001 ** 
2 2  0 . 8 2 1 1  0 . 0 0 0 1  * *  
23 0.9052 0.0001 ** 
24 0.8313 0.0001 ** 
25 0.9557 0.0001 ** 
26 0.6883 0.0008 ** 
27 0.8480 0.0001 ** 
28 0.6864 0.0008 ** 
29 0.6639 0.0014 ** 
30 0.6452 0.0021 ** 
31 0.8166 0.0001 ** 
32 0.7369 0.0002 ** 
33 0.8338 0.0001 ** 
34 0.6551 0.0017 ** 
35 0.8875 0.0001 ** 
36 0.9039 0.0001 ** 
37 0.4660 0.0384 * 
* Significant level at 
** Significant level at 
the 
the 
0.05. 
0.01. 
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Table 4. (Continued) 
Item Number r Values Prob > F 
38 0.7687 0.0001 ** 
39 0.5176 0.0194 * 
40 0.8131 0.0001 ** 
41 0.8133 0.0001 ** 
42 0.5134 0.0206 * 
43 0.4893 0.0286 * 
44 0.6049 0.0047 ** 
Overall Job Satisfaction 
45 0.7061 0.0005 ** 
Job Importance 
16 0.9094 0.0001 ** 
17 0.7788 0.0001 ** 
18 0.8723 0.0001 ** 
19 0.8420 0.0001 ** 
20 0.9720 0.0001 ** 
21 0.8598 0.0001 ** 
22 0.8629 0.0001 ** 
23 0.6730 0.0011 ** 
24 0.8093 0.0001 ** 
25 0.8691 0.0001 ** 
26 0.7987 0.0001 ** 
27 0.8377 0.0001 ** 
28 0.5250 0.0175 * 
29 0.6774 0.0010 ** 
30 0.5679 0.0090 ** 
31 0.9256 0.0001 ** 
32 0.6897 0.0008 ** 
33 0.6785 0.0010 ** 
34 0.6755 0.0011 ** 
35 0.8461 0.0001 ** 
36 0.6453 0.0021 ** 
37 0.8352 0.0001 ** 
38 0.8713 0.0001 ** 
39 0.5907 0.0061 ** 
40 0.8399 0.0001 ** 
41 0.8009 0.0001 ** 
42 0.8203 0.0001 ** 
43 0.7014 0.0006 ** 
44 0.8051 0.0001 ** 
Overall Job Importance 
45 0.8166 0.0001 ** 
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Likert-type scales were also revised. Furthermore, in Part 
One, question 9 was added; and in catalog I, "industrial arts 
education" was added. In question 4, "married (with 
children)" was changed to read "married (without children);" 
and in question 5, "No" and "studying toward your doctoral 
program" was changed to read "studying for your doctoral 
program" and "No." Finally, the total number of questions 
changed from 42 to 45 due to a clarifying of ambiguities in 
questions 37, 40, and 41. 
Data Collection 
To increase the return rate of the questionnaire, a pilot 
mailing was conducted in the months of September and October 
of 1989. Ten eligible people for the pilot mailing selected 
from the sample received a list of addresses and telephone 
numbers of alumni of NTNU. The samples of the pilot mailing 
were given two weeks to correct and return the list of 
addresses and telephone numbers. Eight of the 10 were in 
Taiwan, and the remaining two were located in the U.S. 
After 165 samples were chosen, a numerically coded ques­
tionnaire booklet (see Appendix D), was mailed with a cover 
letter (see Appendix C) to the samples randomly selected in 
November, 1989. Questionnaire booklets were given code 
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numbers to help in following-up non-returned questionnaires. 
Each booklet included a self-addressed, stamped envelope in 
which to return the completed questionnaire. 
Two weeks after the initial mailing of the booklet, a 
follow-up letter (see Appendix E) and an additional question­
naire booklet were mailed to respondents who had returned 
partly-completed questionnaires or who had not returned the 
questionnaire at all. Ninety-six (58.18%) of the 165 questio­
nnaires had been received by the end of the first period. 
Before the second questionnaires were sent, follow-up 
telephone calls were made at the end of November, 1989. 
Forty-six more returns (27.88%) were received during the 
second period. The data collection period for this study 
ended on December 31, 1989. In total, 142 or 86.06% 
responses, out of 165 possible, were received; but because two 
respondents returned incompleted questionnaires, the actual 
number considered for the data analysis purposes was 140, or 
84.84%. 
While conducting the present research, the researcher 
followed eight guidelines to increase the return rate of the 
mailed survey; 
1) Carry out a pilot mailing. After receiving the sample 
addresses and telephone numbers from NTNU, the roll was 
mailed to 10 eligible samples, who were asked to 
confirm or up-date the addresses and phone numbers they 
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had been given. The final roll was based on their 
f indings. 
2) Simplify the questionnaire booklet. The researcher 
designed the booklet to be easily opened, clearly read 
and checked, and easily mailed back. This booklet 
contained four sheets of paper, including a cover 
letter on page 1, the body of the questionnaire on 
pages 2 through 5, the self-addressed, stamped, and 
foldable envelope on page 6, the empty page (7), and 
the foldable envelope for typing the sample address 
(the last page). When the respondent completed the 
questionnaire, she or he was instructed on the last 
page how to follow the folding directions (see Appendix 
F). 
3) Include a cover letter. This should simply state the 
key information about the study, the future use of the 
data, and an assurance of confidentiality. 
4) Streamline the questionnaire. Generally speaking, 
respondents do not want to complete a questionnaire that 
will require more than half an hour. 
5) Find a contact person in each institute. If five 
subjects work in the same institute or school, finding a 
contact person can increase the return rate (see Table 
5). 
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Table 5. Questionnaires Returned, by Work Location in First 
Phase 
Work Location Mailing No. Return No. Return Rate(%) 
TAIWAN 154 91 59.09 
North (75) (45) (60.00) 
Center (40) (25) (62.50) 
South (37) (20) (54.05) 
East (2) (1) (50.00) 
U.S. 11 5 45.45 
Total 165 96 58.18 
6) Use a code number. An identification code, rather than 
name, inconspicuously placed on the survey instrument 
may increase the return rate (see Table 5). 
7) Make follow-up calls. Before the follow-up question­
naire was mailed, follow-up calls were made to respon­
dents who had returned partly-completed questionnaires 
or who had not returned the questionnaire at all. This 
was expensive, however, 
8) Conduct follow-up mailing. Among other reasons for not 
having completed the questionnaire, respondents may have 
been busy or may have forgotten it. The follow-up 
mailing reminds them to finish it. As can be seen in 
Table 6 and 7, the follow-up mailing obviously increased 
the return rate (32.39%). 
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Table 6. Questionnaires Returned, by Work Location in Second 
Phase 
Work Location Mailing No. Return No. Return Rate(%) 
TAIWAN 
North 
Center 
South 
East 
154 
(75) 
(40) 
(37) 
(2) 
135 
(63) 
(37) 
(34) 
(1) 
87.66 
(84.00) 
(92.50) 
(1 invalid) (91.89) 
(50.00) 
U.S. 11 7 (1 invalid) 63.63 
Total 165 142 86.06 
Table 7. Increasing Return 
by Work Location 
Percentages of Follow-up Mailing, 
Work Location 
First 
Return No. 
Second 
Return No 
Increasing 
Percentage(%) 
TAIWAN 
North 
Center 
South 
East 
91 
(45) 
(25) 
(20) 
(1) 
135 
(63) 
(37) 
(34) 
(1) 
48.35 
(40.00) 
(48.00) 
(70.00) 
(0.00) 
U.S. 5 7 40.00 
Total 96 142 47.92 
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Statistical Analyses of Data 
The demographic data from Part One were converted into 
percentages in order to describe characteristics of the 
sample. In Parts Two through Six, respondents responded 
according to a five-point Likert-type scale. Ratings were 
summed for both satisfaction and importance. Means and 
standard deviations were computed with the Statistical 
Analysis System (SAS) package (SAS Institute, Inc., 1985). 
The following statistical procedures were used to analyze 
and test data pertinent to the research hypotheses: 
1. A regression analysis using GLM procedure in the SAS 
package was used to test whether there was a significant 
relationship between job satisfaction and the indepen­
dent variables among IE master's degree graduates 
(Hypothesis 1). 
2. If step 1 results were significant, the Stepwise selec­
tion procedure was used to select which of the indepen­
dent variables could be used to predict overall job 
satisfaction at the 0.05 level of significance 
(Hypothesis 2). 
3. The PPMCC was used to test whether there was a signifi­
cant relationship between overall job satisfaction and 
individual characteristics among graduates and whether 
or not there was a significant relationship between job 
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satisfaction and job activities (Hypotheses 3 and 7), 
4. Chi-square tests were used to test whether there was a 
significant relationship between overall job satisfac­
tion and the possessing of an IE master's or doctoral 
degree and whether or not there is significant relation­
ship between the degree of job satisfaction and period 
of employment with the same employer (Hypotheses 5 and 
8 ) .  
5, Independent t-tests were used to test whether there was 
a significant difference between the job satisfaction of 
Table 8, Summary of Statistical Analyses 
Statistical Methods 
1 2 3 
Hypotheses 
4 5 6 7 8 9 10 
General Linear 
Regression Models (GLM) * 
Stepwise Selection 
Procedure (Stepwise) * 
Pearson Product Moment 
Correlation Coefficient (PPMCC) * * 
2 
Chi-square (X ) * * 
T-test (t) * * * * 
Analysis of Variance 
(ANOVA) * * * * 
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graduates in faculty and non-faculty occupation and 
whether there was a significant difference in job satis­
faction between master's and doctoral graduates 
(Hypotheses 4 and 6). 
6. An ANOVA was used to test whether there was a signifi­
cant difference in the degree of job satisfaction of 
graduates working in different geographic locations 
(Hypotheses 4, 9 and 10). 
Statistical procedures are summarized in Table 8. For 
all calculations, the 0.05 level of significance was accepted. 
Table 9 summarizes data analyses of each questions. From 
this table, it is easy to recognize which questions were 
analyzed under which hypotheses. Namely, Table 9 is called 
the main body of statistical analyses. 
Limitations and Assumptions of a Linear Regression Model 
Limitations 
A linear regression was employed in the analysis of a set 
of data. This type of model is frequently used to predict the 
dependent variable (Y). Linear regression models are usually 
subject to important limitations. In such cases, the model can 
be either rebuilt or given up beyond these limitations. When 
making inferences from a linear regression model, a researcher 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20  
21 
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Summary of Data Analyses 
Hypotheses 
Description 123456789 10 
* * * * 
* * * * 
* * * * 
* * * * 
* * * * * 
* * * * * 
* 
* * * * * 
* 
* 
* * * * * 
* * * * * 
* 
•k 
* 
* * * 
* * * 
* * * 
* * * 
* * * 
* * * 
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Table 9. (Continued) 
Hypotheses 
Question Description 123456789 10 
22 * * * 
23 * * * 
24 * * * 
25 * * * 
26 * * * 
27 * * * 
28 * * * 
29 * * * 
30 . * * * 
31 * * * 
32 * * * 
33 * * * 
34 * * * 
35 * * * 
36 * * * 
37 * * * 
38 * * * 
39 * * * 
40 * * * 
41 * * * 
42 * * * 
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Table 9. (Continued) 
Hypotheses 
Question Description 123456789 10 
43 * * * 
44 * * * 
4 5  *  *  *  *  *  * * * * *  
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should bear in mind the following limitations (Freund & 
Minton, 1979); 
1. The fact that a regression relationship has been found 
to exist does not imply a cause-effect relationship, 
although it may exist. 
2. The stated purpose of the regression model and analysis 
per se is to estimate u, the mean of the dependent 
variable for a specific set of values of the independent 
variables. Normally, such estimation is performed 
within the range of the observed sample data and 
extrapopulation is not encouraged. 
3. Another purpose for performing regression analyses is to 
study the partial regression coefficients. Under 
certain conditions, the regression coefficient estimates 
are quite unstable and not subject to meaningful 
interpretation. 
4. The data with which the regression analysis is performed 
are assumed to be drawn from a random sample. However, 
regression analysis is often used in situations where 
this in not strictly the case. This includes the 
analysis of time series or data where all members of a 
population may have been observed, such as all the 
students in a particular class. In such cases, regres­
sion analysis is still a valuable tool for the descrip­
tion of the data and possible inferences to similar 
conditions, (p. 26) 
Assumptions 
Generally speaking, the validity of a linear regression 
model depends upon the following underlying assumptions. If 
these assumptions are violated by practical problems associa-
ated with regression analysis, the model needs to be respeci-
fied/rebuilt or the model needs to be asked to transform the 
data of dependent/independent variables. 
1. The model is correctly specified. This implies, for 
multiple linear regression, that all relevant predictor 
variables are included in the model and that they 
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appropriately enter and affect the response as linear 
terms. (Gunst & Mason, 1980, p. 169) 
2. The independent variables must be measured without 
errors and be non-stochastic. If the independent 
variables are subject to errors, the estimated regres­
sion coefficients may be biased; that is, if the 
independent variables are merely observed and not 
controlled by the researcher, they are stochastic 
(random) variables since the researcher does not know 
what values will be included in the data prior to the 
data collection. (Gunst & Mason, 1980, p. 170) 
3. The model error terms are independently distributed 
random variables with the mean zero, are uncorrelated, 
and have constant variances. (Freund & Minton, 1979, 
p. 91) 
4. The distribution of the elements of error terms must be 
normal if t and/or F tests are to be used. (Freund & 
Minton, 1979, p. 91) 
5. The multicollinearity, which refers to the independent 
variables interrelated or dependent on each other in a 
regression model, does not exist in an appropriate 
linear model. If multicollinearity exists in a linear 
regression model, it will badly affect the estimation, 
computation, and interpretation of a regression model. 
(Bowerman et al., 1986, p. 300) 
Preparation of the Final Report 
The data collection period for this study was finally 
closed on December 31, 1989. At this point, the investigator 
began coding the data into two large tables to copy the infor­
mation into the SAS package. Because using groups to enter 
data can decrease the likelihood of erroneous entry, which can 
cause misleading results, the researcher employed groups to 
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aid in this phase of the research. It took approximately 
three hours for each group, which consisted of one person 
reading the data and another coding them, to copy the data 
into the SAS package. 
Employing the statistical methods recorded in Table 8, 
the researcher programmed the tests of research hypotheses to 
be run in the SAS. Table 10 outlines the major findings of 
this study, findings which will be presented in Chapter IV. 
Table 10. Summary of the Significance Levels of Hypotheses 
Tests 
Hypothesis Prob > F/|t|/|r| 
1 0.0001 ** 
2 0.0001 ** 
3 
4 0.0647 
5 0.0001 ** 
6 0.0086 ** 
7 0.2668 
8 0.2800 
9 0.0060 •k* 
10 0.0258 * 
* Significant at the ,05 level. 
** Significant at the .01 level. 
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CHAPTER IV RESEARCH RESULTS AND FINDINGS 
The purposes of this study were to investigate the 
perceived status of Taiwanese IE master's graduates and to 
analyze their social status in relation to their degree of job 
satisfaction. Statistical findings relevant to these purposes 
are reported in this chapter. 
Descriptive statistical analyses were used first, and 
several inferential statistical methods were then used to test 
the research hypotheses and to determine the empirical results 
of the study. Accordingly, this chapter is organized under 
the following headings: 
1. General Characteristics of the Sample 
2. General Description of Survey Results 
3. Hypotheses Testing 
4. Testing Assumptions of the Linear Regression Model 
General Characteristics of the Sample 
One hundred and sixty-five IE master's degree graduates 
were considered in this study. One hundred and fifty-four 
(93.33%) of these were living in Taiwan; only eleven (,6.67%) 
were living in the U.S. Of those living in Taiwan, 75 
(48.70%), or the majority, were working in the North; 40 
(25.97%) were working in the Central region; 37 (24.03%) were 
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working in the South; and only two (1.30%) were working in the 
East. In the U.S., respondents were scattered throughout the 
country (see Table 11). 
Because of population characteristics, only six females 
(4.30%) were chosen for this study; thus the sex variable was 
not always included in the statistical analyses. When it was 
included in the statistical analyses, however, no significant 
difference (r = 0.010, Prob. > F = 0.8981) was found between 
the degrees of job satisfaction of males and females (see 
Table 13). 
The demographic aspect of the instrument investigated 11 
variables: (1) gender, (2) age, (3) occupational level, (4) 
marital status, (5) educational level, (6) type of institu­
tion, (7) service years, (8) type of work, (9) work location, 
(10) income, and (11) career goal. These demographic 
variables are classified and summarized in Table 12. 
Table 11. Distribution of the Sample in the U.S. 
States Number of the Sample Percentage 
California 2 18.18% 
Michigan 1 9.09% 
Ohio 1 9.09% 
Pennsylvania 2 18.18% 
Tennessee 2 18.18% 
Texas 2 18.18% 
Wisconsin 1 9.09% 
Total 11 100.00% 
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Table 12. General Characteristics of the Sample 
Characteristics Range N Percentage (%) 
Gender 
Male 
Female 
134 
6 
95, 
4. 
.70 
,30 
Total 140 100. ,00 
Age 
under 30 21 15. ,00 
31 - 40 112 80. ,00 
41 - 50 7 5. 00 
51 - 60 0 0. 00 
over 60 0 0. 00 
Total 140 100. 00 
Occupational Level 
Teaching Assistant 7 5. 00 
Instructor 78 55. 70 
Associate Professor 30 21. 40 
Full Professor 0 0. 00 
Other 25 17. 90 
Total 140 100. 00 
Marital Status 
Single 31 22. 10 
Single Parent (Divorced) 0 0. 00 
Single Parent (Widowed) 0 0. 00 
Married (Without Children) 40 28. 60 
Married (With Children) 69 49. 30 
Total 140 100. 00 
Educational Level 
Doctorate 
Master's Degree 
108 
32 
77. 
22. 
10 
90 
Total 140 1 0 0 . 0 0  
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Table 12. (Continued) 
Characteristics Range N Percentage (% 
Type of Institution 
National Supported University 39 27.90 
National Supported College 29 20.70 
Privately Supported 
University or College 40 28.60 
Other 32 22.90 
Total 140 100.00 
Service Years 
1 - 5  75 53.60 
6 - 1 0  57 40.70 
11 - 15 8 5.70 
over 15 0 0.00 
Total 140 100.00 
Type of Work 
Industrial Education/Arts 101 72.10 
Vocational Education 20 14.30 
Industry and Business 2 1.40 
Other 17 12.10 
Total 140 100.00 
Work Location 
Taiwan 134 
North 63 45.00 
Center 37 26.40 
South 33 23.60 
East 1 0.70 
U.S. 6 4.30 
Total 140 100.00 
Income 
under NT$ 14,999 0 0.00 
15,000 - 19,999 0 0.00 
20,000 - 24,999 7 5.00 
25,000 - 29,999 25 17.90 
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Table 12. (Continued) 
Characteristics Range N Percentage (%) 
30,000 - 34, 999 44 31.40 
over NT$ 35, 000 64 45.70 
Total 140 100.00 
Career Goal 
Teaching 93 66.40 
Administration 6 4.30 
Research 26 18.60 
Other 2 1.40 
Invalid Responses 13 9.30 
Total 140 100.00 
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General Description of Survey Results 
Table 13 presents the PPMCC of the overall degree of job 
satisfaction with gender, age, occupational level, marital 
status, educational level, type of institution, service years 
(after graduating from the master's program), service years 
Table 13. Pearson Product-Moment Correlation Coefficients of 
Overall Degree of Job Satisfaction and Degree of 
Job Satisfaction According to Individual Character­
istics and Working Variables 
Coefficients with 
Overall Satisfaction 
Prob > F 
(N = 140) 
Gender 0.0109 0.8981 
Age 0.0051 0.9526 
Occupational Level 0.0151 0.8599 
Marital Status 0.1012 0.2341 
Educational Level 0.2212 0.0086 ** 
Type of Institution -0.1771 0.0363 * 
Service Years 
(After Graduating) 0.0455 0.5939 
Service Years 
(With the Same Employer) -0.0073 0.9315 
Type of Work 0.1434 0.0911 
Work Location -0.1268 0.1354 
Income 0.1604 0.0584 
Career goal -0.0260 0.7608 
Professional and 
Civic Activities 0.4887 0.0001 ** 
Colleague Relationships 0.4179 0.0001 ** 
Working Conditions 0.5102 0.0001 ** 
Departmental Supervision 0.4620 0.0001 ** 
* Significant at the 0.05 level. 
** Significant at the 0.01 level. 
90 
with the same employer, type of work, work location, income, 
career goal, professional and civic activities, colleague 
relationships, working conditions, and departmental 
supervision. 
The coefficients in Table 13 indicate that educational 
level, type of institution, professional and civic activities, 
colleague relationship, working conditions, and departmental 
supervision were related to overall job satisfaction. Thus, 
these variables could be considered factors affecting degree 
of job satisfaction. The most influential variables would be 
analyzed and discussed in detail in the hypotheses testing 
section of this chapter. 
Table 14 shows the mean degree, according to gender, of 
job satisfaction (item 1). The mean ranking of gender in 
Table 14 indicates that data regarding both genders have 
Table 14. Means of Degree of Job Satisfaction, by Gender 
Gender Means N Percentage Standard 
Deviation 
Range * 
Male 2.80 134 95.70% 0.65 1 - 4 
Female 2.83 6 4.30% 0.75 2 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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similar mean value (male = 2.80; female = 2.83) and similar 
standard deviation (male = 0.65; female = 0.75), two statisti­
cal values used to illustrate variability of response. 
Results regarding job satisfaction by age group were 
tabulated in Table 15, which presents the group mean ranking. 
One hundred and twelve (80%) belonged to group 2 (31 - 40 
years old). Twenty-one (15%) belonged to group 1 (under 30 
years old), and remainder (7, 5%) belonged to group 3 (over 41 
years old). Groups had the same means (around 2.76) but 
different standard deviations (0.62, 0.66, and 0.49, respec­
tively). Group 3 had the smallest standard deviation (0.49), 
which indicates less variation in job satisfaction among older 
people than among younger people. 
Item 3 of the instrument requested present occupational 
level, for which Table 16 illustrates the data distribution. 
It is obvious that the majority (78, 55.70%) of the respon­
dents were working as instructors in universities. Addi­
tionally, 30 (21.4%) were working as associate professors, 
seven (5.00%) were working as teaching assistants, and the 
remainder (25, 17.90%) were working in non-faculty occupa­
tions . 
It is apparent that associate professors had the highest 
mean score (3.20) among the occupational categories which are 
displayed in Table 16. 
Table 17 shows a composite classification of titles and 
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Table 15. Means of Degree of Job Satisfaction, by Age 
Age Means N Percentage Standard 
Deviation 
Range * 
Under 30 
(Group 1) 
2.76 21 15.00% 0.62 2 - 4 
31—40 
(Group 2) 
2.81 112 80.00% 0.66 1 - 4 
Over 41 
(Group 4) 
2.71 7 5.00% 0.49 2 - 3 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
Table 16. Means of Degree of 
tional Level 
Job Satisfaction, by Occupa-
Occupational 
Level 
Means N Percentage Standard 
Deviation 
Range * 
Teaching 
Assistant 2.57 7 5.00% 0.53 2 - 3 
Instructor 2.72 78 55.70% 0.64 1 - 4 
Associate 
Professor 3.20 30 21.40% 0.48 2 - 4 
Other 2.64 25 17.90% 0.70 2 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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positions indicated by respondents. Clearly, most are working 
as researchers and as teachers in senior high schools. 
Table 18 presents the mean scores of job satisfaction, by 
marital status. Most (109, 77.90%) respondents were married, 
whereas 31 (22.10%) were not. It is noted that 69 (63.30%) 
had children; 40 (26.70%) had none. Interestingly, all groups 
had very similar mean scores (around 2.78) for job satisfac­
tion and a standard deviations of 0.65. 
Table 17. Non-professoriate Classification of Respondents, 
by Title or Position 
Title/Position Frequency 
Teacher 9 
Junior High Schools (1) 
Senior High Schools (8) 
Army Instructor 2 
Assistant Professor * 1 
Researcher 9 
Assistant Researcher (5) 
Associate Researcher (4) 
Industry 4 
Engineer (3) 
Test Coordinator * (1) 
Total 25 
* Who were working in the U.S. 
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Table 18. Means of Degree of Job Satisfaction, by Marital 
Status 
Marital 
Status 
Means N Percentage Standard 
Deviation 
Range * 
Single 2.68 31 22.10% 0.65 2 - 4 
Married 
(Without 
2.78 
Children) 
40 28.60% 0.64 1 - 4 
Married 2.86 
(With Children) 
69 49.30% 0.66 1 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
Table 19. Means of Degree of Job Satisfaction, by Education 
Level 
Educational 
Level 
Means N Percentage Standard 
Deviation 
Range * 
Master (Group 1) 2.72 108 77.10% 0.62 1 - 4 
Doctor (Group 2) 3.06 32 22.90% 0.67 2 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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Item 5 concerned whether respondents had earned the 
terminal degree. A total of thirty-two (22.90%) indicated 
that they had earned a doctoral degree, whereas 107 (77.10%) 
indicated that they had not (see Table 19). These two groups 
had obviously different mean scores; 3.06 for those with the 
doctorate; and 2.72 for those with only the master's. Dif­
ferences between mean scores were tested in the hypotheses 
testing section of this chapter. 
Regarding the type of institution by which respondents 
were employed it was found that; 39 (27.90%) were employed by 
Table 20. Means of Degree of Job Satisfaction, by type of 
Institution 
Working Means N Percentage Standard Range * 
Institution Deviation 
University Supported 
by Government 
(Group 1) 3 .03 39 27 .90% 0. 49 2 - 4 
College Supported 
by Government 
(Group 2) 2 .76 29 20 .70% 0. 64 2 - 4 
University/College 
Supported Privately 
(Group 3) 2 . 65 40 28 .60% 0. 70 1 - 4 
Non-University/College 
(Group 4) 2 .75 32 22 .90% 0. 72 2 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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public universities (group 1); 29 (20.70%) were employed by 
public colleges (group 2); 40 (28.60%) were employed by 
private colleges/universities (group 3); and 32 (23.90%) were 
employed elsewhere (group 4). In Table 20, which compares 
type of employment with job satisfaction, group 1 shows the 
highest mean score (3.03) and the smallest standard deviation 
(0.49). Groups 2 and 4 show moderate mean scores (2.75 and 
2.76, respectively); and group 3 shows the lowest mean score 
(2.65). 
Job satisfaction, by service years in education after 
graduation from the master's program (item 7), was tabulated 
Table 21. Means of Degree of Job Satisfaction, by Service 
Years in Education After Graduating from the 
Master's Program 
Service Means N Percentage Standard Range * 
Years Deviation 
Never Served 
in Education 2.65 8 5.70% 0.70 2 -
1 - 5 Yrs 2.77 81 57.90% 0.-62 1 -
6 - 1 0  Y r s  2.93 44 31.40% 0.70 1 -
11 - 15 Yrs 2.67 6 4.30% 0.52 2 -
Over 15 Yrs 2.00 1 0.70% X 2 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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in Table 21. A majority of the sample (81, 57.90%) had been 
serving in education from one to five years. A moderate 
number 44 or 31.40% had been serving between six and ten 
years. Relatively few (6, 4.30%) had been serving from 11 to 
15 years. Only one person in the sample (0.70%) had been 
serving in education for over 15 years. The remainder (8, 
2.70%) had never served in education. 
Table 22 presents the mean score of job satisfaction by 
years of service with the same employer. Of the 165 respon­
dents, seventy-five (53.60%) had been serving between one and 
five years; 57 (40.70%) had been serving between six and ten 
years; only eight (5.70%) had been serving over 10 years. 
These three groups had approximately the same mean scores 
(2.76, 2.91, and 2.38) and standard deviation (0.63, 0.66, and 
Table 22. Means of Degree of Job Satisfaction, by Service 
Years with the Same Employer 
Service Means N Percentage Standard Range * 
Years Deviation 
1 - 5  yrs 2.76 75 53.60% 0.63 1 -
6 - 1 0  yrs 2.91 57 40.70% 0.66 1 -
Over 10 yrs 2.38 8 5.70% 0.52 2 -
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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0.52). Whether significant differences in group mean scores 
existed, was delayed to the hypotheses testing section. 
Table 23 summarizes the type of work being performed by 
the respondents and indicates the mean scores for each group. 
A majority of respondents (101, 72.10%) were teaching under­
graduate students or junior employees. Of the 165 respon­
dents, twenty (14.30%) were teaching graduate students or 
senior employees. Only two or 1.40% were in administration. 
Seventeen (12.10%) were doing research work. 
As indicated in Table 24, 63 (45.00%) of the 165 respon­
dents worked in the north of Taiwan; 37 (26.40%) worked in the 
center of Taiwan; 33 (23.60%) worked in the south of Taiwan; 
Table 23. Means of Degree of Job Satisfaction by, type of 
Work 
Type of Work Means N Percentage Standard 
Deviation 
Range * 
Teaching Undergraduate 
Students 2.76 101 72.10% 0.67 1 - 4 
Teaching Graduate 
Students 2.75 20 14.30% 0.44 2 - 3 
Administration 3.00 2 1.40% 1.41 2 - 4 
Research Work 3.06 17 12.10% 0.66 2 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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Table 24. Means of Degree of Job Satisfaction, by Work 
Location 
Work Means N Percentage Standard Range * 
Locations Deviation 
Taiwan 
North (Group 1) 2.98 63 45.00% 0.63 2 - 4 
Center (Group 2) 2.62 37 26.40% 0.55 1 - 3 
South (Group 3) 2.58 33 23.60% 0.66 1 - 4 
East (Group 4) 3.00 1 0.70% X 3 
U.S. (Group 5) 3.17 6 4.30% 0.59 2 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
Only one (0.70%) worked in the east of Taiwan; and six (4.30%) 
worked in the U.S. Group 5 had the highest mean score (3.17). 
Although group 4 had a high mean score (3.00), this group 
contained only one subject and is thus considered an inade­
quate representation for any statistical analysis. Hence, the 
second highest mean score was that of group 1 (2.98). Group 2 
had a mean score of 2.62, and group 3 had a mean score of 
2.58. The methods of testing the significant differences 
among the mean scores of these groups will be discussed later 
in this chapter. 
Table 25 illustrates mean score of job satisfaction, by 
income. Of the 165 respondents, 64 (45.70%) earned over 
NT$35,000.00 (US$1,346.15) monthly, and they also had the 
highest mean score (2.97) among groups. Forty-four (31.40%) 
earned between NT$30,000.00 and NT$34,999.00 (US$1,153.85 -
US$1,346.14) monthly and had the lowest mean score (2.59). 
Twenty-five (17.90%) earned between NT$25,000.00 and 
NT$29,999.00 (US$961.54 - US$1,153.84) monthly. Only seven 
(5.00%) earned less than NT$24,999.00 (US$961.53) monthly. 
Mean scores of job satisfaction, by career goal, are 
presented in Table 26. A majority of respondents (93, 66.40%) 
considered teaching their career goal, and had a moderate mean 
score of 2.73. Twenty-six (18.60%) of the 165 respondents 
chose research as their career goal. Only six (4.30%) chose 
Table 25. Means of Degree of Job Satisfaction, by Income 
Income Means N Percentage Standard 
Deviation 
Range * 
Under NT$24,999.00 2.71 7 5.00% 0.49 2 - 3 
NT$25,000.00 — 
29,999.00 2.76 25 17.90% 0.66 2 - 4 
NT$30,000.00 — 
34,999.00 2.59 44 31.40% 0.69 1 - 4 
Above NT$35,000.00 2.97 67 45.70% 0.59 1 - 4 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
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Table 26. Means of Degree of Job Satisfaction, by Career Goal 
Career Means N Percentage Standard Range * 
Goal Deviation 
Teaching (Group 1) 2.73 93 66.40% 0.66 1-4 
Administration 
(Group 2) 2.67 6 4.30% 0.52 2 -
Research (Group 3) 2.92 26 18.60% 0.63 2 -
Other (Group 4) 2.50 2 1.40% 0.71 2 -
Invalid Responses 13 9.30% 
Total 140 100.00% 
* Minimum = 1, Maximum = 4. 
administration. A minority of them (2, 1.40%) chose goals 
such as writing and painting. Among all groups, group 3 
(those who chose research) had the highest mean score (2.92). 
Item 14 asked respondents whether an IE master's/doctoral 
degree has had a direct affect upon their overall job satis­
faction. As can be seen in Table 27, sixty-six (47.14%) of 
respondents considered that their obtaining an IE master's/ 
doctoral degree had had a direct affect upon their overall job 
satisfaction. Thirty-six (25.71%) indicated that obtaining an 
IE master's/doctoral degree had had no direct affect upon 
their overall job satisfaction; and 38 (27.14%) were 
"undecided." 
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Table 27. The Effect of an Industrial Education Master's/ 
Doctoral Degree on Overall Job Satisfaction 
Response Frequency Percentage 
Yes 66 47.14% 
No 36 25.71% 
Undecided 38 27.14% 
Total 140 100.00% 
Table 28. The Frequency With Which an Industrial Education 
Master's/Doctoral Degree Increases or Reduces 
Overall Job Satisfaction 
Response Frequency Percentage 
Greater 69 49.29% 
Less 31 22.14% 
No change 40 28.57% 
Total 140 100.00% 
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Item 15 asked respondents to indicate whether obtaining 
an IE master's/doctoral degree had caused their overall job 
satisfaction to increase or decrease. As indicated in Table 
28, sixty-nine (49.29%) of the 165 respondents considered 
their IE master's/doctoral degree to have increased their 
overall job satisfaction; 31 (22.14%) considered their IE 
master's/doctoral degree to have decreased their overall job 
satisfaction; 40 (28.57%) considered their IE master's/ 
doctoral degree not to have, changed their overall job 
satisfaction. 
Hypotheses Testing 
Ten hypotheses were analyzed and discussed in this study. 
Through the testing of these hypotheses, the researcher 
attempted to achieve the study's objectives in the following 
ways: 
1. By investigating the degree of job satisfaction of 
Taiwanese IE master's graduates; 
2. By investigating and analyzing factors correlated with 
the degree of the job satisfaction of Taiwanese IE 
master's graduates; 
3. By making recommendations towards revising the existing 
master's program in the universities of Taiwan; 
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4, By investigating the intentions of Taiwanese IE master's 
graduates regarding the pursuit of further study in an 
IE doctoral program; and 
5. By making recommendations that would be constructive to 
the revisions of IE programs in Taiwan. 
Hypothesis 1 there is no significant relationship between job 
satisfaction and the independent variables—work 
milieu and individual characteristics (de­
mographics)—among IE master's graduates; 
HO; R-square = 0; 
HA; R-square is not equal to zero. 
The main purpose of the study is to study the relation­
ships between possessing an IE master's/doctoral degree and 
the degree of job satisfaction. But the complexity of the 
task is apparent when one considers the many factors that 
might affect the degree of job satisfaction besides the 
possession of such degrees. As stated in the review of 
literature, among the groups of variables that might influence 
job satisfaction were individual characteristics (gender, age, 
occupational level, marital status, educational level, type of 
institution, years of service, work location, and income) and 
work milieu (professional and civic activities, colleague 
relationships, working conditions, and departmental supervi­
sion). Thus, Hypothesis 1 is used to test whether these 
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independent variables are attributable to the overall job 
satisfaction (dependent variable). 
An F-test for the overall model and individual t-
statistics were used to test Hypothesis 1. An F-statistics 
tests the null hypothesis, that all regression coefficients 
are equal to zero, against the alternative hypothesis that at 
least one of the regression coefficients is not equal to zero. 
If the F-test is significant, then at least one of the 
independent variables affects the dependent variable (job 
satisfaction), and individual t-statistics should be used to 
determine which of these independent variables significantly 
affects the dependent variable. 
Table 29 shows the SAS printout of the ANOVA table (F-
statistics). The F-value is 7.9640 with 13 and 126 degrees of 
Table 29. Analysis of Variance Table for the Overall Model 
(Job Satisfaction) 
ANOVA 
Source DF Sum of Square Mean Square F-value Prob > F 
Model 13 26.3410 2.0262 7.9640 0.0001 
Error 126 32.0589 0.2544 
Total 139 58.4000 
R-square = 0.4510 
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freedom. Obviously, the pro-value > F = 0.0001 is significant 
at the 0.05 level. Therefore, the null hypothesis that all 
regression coefficients were zero was rejected in favor of the 
alternative hypothesis that at least one of the regression 
coefficients is not equal to zero. 
Because the alternative hypothesis was accepted, the R-
square, or multiple coefficient of determination, which refers 
to the measure of the combined importance of all independent 
variables (individual characteristics and work milieu) in 
describing the dependent variable (job satisfaction) in a 
regression model, was found to exist. That the R-square is 
0.4510 is shown in Table 29. This signifies that 45.10% of 
job satisfaction could be attributed to individual character­
istics and work milieu. The remainder (54.90%) was attributed 
to unknown factors that might affect the degree of job 
satisfaction. 
Table 30 presents those independent variables signifi­
cantly affecting overall job satisfaction, as determined by 
individual t-statistics. Only three variables (professional 
and civic activities, work conditions, and departmental super­
vision) were significant at the 0.05 level; that is, no other 
independent variables except those three contributed signifi­
cantly to the overall job satisfaction. Multicollinearity, 
however, might have existed in this regression model, a point 
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Table 30. Summary of the Regression of Job Satisfaction on 13 
Statistics 
Variables Parameter 
Estimates 
Type I 
SS 
t for HO: 
Parameter=0 
Prob > 111 
Gender 0.0925 0.0070 0.4240 0.6724 
Age -0.0714 0.0012 -0.5840 0.5849 
Occupational 
Level -0.0980 0.0130 -1.7700 0.0791 
Marital Status 0.1161 0.7747 0.9120 0.3635 
Educational 
Level 0.2211 3.3669 1.8970 0.0602 
Type of 
Institution 0.0652 1.4397 1.0870 0.2792 
Service Years -0.0021 0.1185 -0.0250 0.9801 
Work Location -0.0794 1.4693 -1.6640 0.0986 
Income 0.0486 2.0225 0.8600 0.3914 
Professional & 
Activities 
Civic 
0.2310 8.8954 2.7870 0.0061** 
Colleague 
Relationships 0.0494 1.2486 0.7120 0.4778 
Work Conditions 0.4175 5.9364 3.8120 0.0002** 
Departmental 
Supervision 0.1577 1.0479 2.0290 0.0445 * 
* Significant at the 0.05 level. 
** Significant at the 0.01 level. 
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which will be examined in the final section of this chapter. 
Which of these independent variables really contributed to 
overall job satisfaction? Hypothesis 2 analyzed the independ­
ent variables by utilizing the stepwise selection procedure. 
Hypothesis 2 At least one of the above independent variables 
used to predict overall job satisfaction differs 
significantly, at the 0.05 level of signifi­
cance, from zero: 
HO: bi = 0; 
HA: at least one of bi does not equal zero. 
Because the null hypothesis was rejected in Hypothesis 1 
and because three regression coefficients of the independent 
variables were not equal to zero, the stepwise selection 
procedure was utilized to select which of these independent 
variables was the most important variable in predicting the 
overall job satisfaction (the dependent variable). 
There are five methods of model selection implemented in 
the PROC STEPWISE of SAS: 
(1) FORWARD; forward selection 
(2) BACKWARD: backward elimination 
(3) STEPWISE: stepwise regression, forward and backward 
(4) MAXR: forward selection with pair switching 
(5) MINR: forward selection with pair searching 
These methods, with the exception of MINR, are often used 
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by most researchers. FORWARD is a step-up technique for 
selecting the most important variables until satisfying some 
criteria such as the 0.05 significance level. In contrast, 
BACKWARD is a step-down technique. STEPWISE is a combined 
method of FORWARD and BACKWARD (Ott, 1988). STEPWISE might 
therefore be the best selecting method for a regression model. 
But, as Bowerman et al. (1986) have pointed out, "the MAXR 
method is becoming increasingly popular and is generally 
considered to be superior to stepwise regression, forward 
selection, and backward elimination" (p. 343). 
The following comparison of STEPWISE and MAXR is quoted 
from the SAS User's Guide: Statistics, 1985, Version 5 
Edition. 
PROC STEPWISE differs from PROC RSQUARE, which is used for 
exploratory model analysis. PROC RSQUARE finds the R-
square value for all possible combinations of the inde­
pendent variables. Therefore, PROC RSQUARE always identi­
fies the model with the largest R-square for each number of 
variables considered. PROC STEPWISE... is not guaranteed 
to find the model with the largest R-square. PROC RSQUARE 
requires much more computer time than PROC STEPWISE, so 
PROC STEPWISE is a good choice when there are independent 
variables to consider, (p. 764) 
In summary, the researcher utilized STEPWISE as the main 
statistical method of hypothesis testing; and FORWARD, 
BACKWARD, and MAXR for double checking the selected model. 
Table 31 presents a summary of the stepwise regression pro­
cedure for overall job satisfaction (the dependent variable). 
The stepwise procedure stopped at step 3, thereby indicating 
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Table 31. Summary of 
Overall Job 
Stepwise Regression Procedures for 
Satisfaction 
Step Variable 
Entered Removed 
Number 
in 
Model 
R-squ 
C(p) F-value Prob 
> F 
1 Work Conditions 1 0.2603 33.79 48.5535 0.0001 
2 Professional and 
Civic Activities 2 0.3675 11.19 23.2152 0.0001 
3 Departmental 
Supervision 3 0.4145 2.39 10.9309 0.0012 
step 1. Omitted 
Step 2. Omitted 
Step 3. Variable Departmental Supervision Entered 
R-square = 0.4145 C(p) = 2.3854 
Source DF Sum of Square Mean Square F-value Prob > F 
Regression 3 24,2075 8.0692 32.09 0.0001 
Error 136 34.1925 0.2514 
Total 139 58.4000 
b-value Standard Error F-value Prob > F 
Intercept 0.5530 
Professional and 
Civic Activities 0.2928 0.0675 
Work Conditions 
Departmental 
Supervision 
0.3452 0.0879 
0.2259 0.0683 
18.80 0.0001 
15.43 0.0001 
10.93 0.0012 
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Table 32. Summary of Forward Selection Procedure for Overall 
Job Satisfaction 
Step Variable Number Model C(p) F-value Prob > 
Entered in R-squ F 
1 Work Conditions 1 0.2603 33.79 48.5535 0.0001 
2 Professional and 
Civic Activities 2 0.3675 11.19 23.2152 0.0001 
3 Departmental 
Supervision 3 0.4145 2.39 10.9309 0.0012 
Step 1. Omitted 
Step 2. Omitted 
Step 3. Variable Departmental Supervision Entered 
R-square = 0.4145 C(p) = 2.3854 
Source DF Sum of Square Mean Square F-value Prob > F 
Regression 3 24,2075 8.0692 32.09 0.0001 
Error 136 34.1925 0.2514 
Total 139 58.4000 
b-value Standard Error F-value Prob > F 
Intercept 0.5530 
Professional and 
Civic Activities 0.2928 
Work Conditions 0.3452 
Departmental 
Supervision 0.2259 
0.0675 
0.0879 
0.0683 
18.80 
15.43 
10.93 
0.0001 
0.0001 
0.0012 
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that three independent variables—professional and civic 
activities, work conditions, and departmental supervision— 
were selected and the R-square was 0.4145. Thus, the 
regression model is as follows; 
Overall Job Satisfaction = 0.5530 + 0.2928(Professional and 
Civic Activities) + 0.3452(Work Conditions) + 0.2259 
(Departmental Supervision) 
As indicated in Table 32, FORWARD selection stopped at 
step 3 and obtained results similar to those of STEPWISE. The 
only difference is that Table 31 showed one more "removed" 
column, but in this case the "removed" column is empty. 
A summary of the BACKWARD elimination procedure for 
determining overall job satisfaction is presented in Table 33. 
BACKWARD stopped at step 10; that is, ten independent 
variables were removed from the regression model. Three 
variables were retained in this regression model, and R-square 
was 0.4145. The results of BACKWARD correspond to those of 
STEPWISE and FORWARD. 
Table 34 presents MAXR regression models for overall job 
satisfaction. When only one variable was included in the 
models, the independent variable with maximum R-square 
(0.2603) was "work conditions." When only two variables were 
included in the models, the independent variables with the 
maximum R-square (0.3675) were "work conditions" and 
"professional and civic activities." When only three 
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Table 33. Summary of Backward Elimination Procedure for 
Overall Job Satisfaction 
Step Variable 
Removed 
Number 
in 
Model 
R-squ 
C(p) F-value Prob 
> F 
1 Service Years 12 0.4510 12.00 0.0006 0.9801 
2 Gender 11 0.4503 10.18 0.1807 0.6715 
3 Age 10 0.4490 8.47 0.2947 0.5882 
4 Colleague 
Relationships 9 0.4469 6.95 0.4864 0.4868 
5 Marital Status- 8 0.4447 5.48 0.5328 0.4667 
6 Work Location 7 0.4396 4.63 1.1900 0.2773 
7 Income 6 0.4311 4.57 1.9947 0.1602 
8 Occupational Level 5 0.4269 3.55 0.9974 0.3198 
9 Type of Institution 4 0.4198 3.17 1.6542 0.2006 
10 Educational Level 3 0.4145 2.39 1.2298 0.2694 
Steps 1-9. Omitted 
Step 10. Educational Level Removed 
R-square = 0.4145 C(p) = : 2.3859 
Source DF Sum of 1 Square Mean Square F-•value Prob > F 
Regression 3 24.2075 8.0692 32.09 0.0001 
Error 136 34.1925 0.2514 
Total 139 58.4000 
b-value Standard Error F-value Prob > F 
Intercept 0.5530 
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Table 33. (Continued) 
b-value Standard Error F-value Prob > F 
Professional and 
Civic Activities 0 .2928 0. 0675 18. 80 0. 0001 
Work Conditions 0 .3452 0. 0879 15. 43 0. 0001 
Departmental 
Supervision 0 .2259 0. 0683 10. 93 0. 0012 
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variables were included in the models, the independent 
variables with the maximum R-square (0.4145) were "work 
conditions," "professional and civic activities" and 
"departmental supervision." According to STEPWISE procedure, 
three independent variables were selected, and the R-square 
was 0.4145. Thus, three independent variables—"work 
conditions," "professional and civic activities" and 
"departmental supervision—" in this study's regression model 
were checked in MAXR, which confirmed the STEPWISE results 
regarding R-square and independent variables. 
Hypothesis 3 There is no significant relationship between job 
satisfaction and personal characteristics among 
IE graduates: 
HO; Pi = 0; 
HA: At least one of Pi is not equal to zero. 
As indicated in Table 13, one independent variable (Edu­
cational Level) is significant at the 0.01 level; while the 
other independent variable (Type of Institution) is signifi­
cant at the 0.05 level. Hence, the researcher rejected the 
null hypothesis Pi = 0 in favor of the alternative that at 
least one of Pi values does not equal zero. 
There are four sub-hypotheses employed in Hypothesis 3. 
Hypothesis 3.1 postulates that there is a significant dif­
ference in overall job satisfaction between genders. 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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MAXR Regression Models for Overall Job Satisfaction 
R-square Variables in Model 
0.00002575 B (Age) 
0.00005379 H (Service Years) 
0.00011927 A (Gender) 
0.00022666 C (Occupational Level) 
0.01024458 D (Martial Status) 
0.01608600 J (Work Location) 
0.02571482 K (Income) 
0.03137598 F (Type of Institution) 
0.04894406 E (Educational Level) 
0.17462396 P (Colleague Relationships) 
0.21342877 R (Departmental Supervision 
0.23881285 0 (Professional & Civic Ac­
tivities ) 
0.26026596 Q (Work Conditions) 
0.26227871 Q K 
0.26260225 Q H 
0.26265834 R P 
0.26317618 0 E 
0.26555326 0 P 
0.26707426 Q B 
0.26758506 Q C 
0.27123748 Q E 
0.28945979 Q J 
0.33203411 Q P 
0.33356511 Q R 
0.34809703 0 R 
0.36745331 Q 0 
0.36124166 0 R E 
0.36348526 Q R P 
0.36746789 Q 0 H 
0.36749307 Q 0 F 
0.36881345 Q 0 D 
0.36884169 Q 0 B 
0.36886094 Q 0 A 
0.36924941 Q 0 K 
0.37285765 Q 0 C 
0.37485324 Q 0 E 
0.37738035 Q 0 J 
0.37988427 Q 0 P 
0.41451137 Q 0 R 
117 
Table 34. (Continued) 
Number R-square Variables in Model 
in Model 
4 0.38691503 Q 0 P E 
13 0.45104474 Q O R E J C F K D P B A H  
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Hypothesis 3.2 postulates that there is a significant dif­
ference in overall job satisfaction among age groups. 
Hypothesis 3.3 postulates that there is a significant 
difference in overall job satisfaction among occupational 
level groups. Hypothesis 3.4 postulates that there is a 
significant difference in overall job satisfaction between 
single and married groups. 
Hypothesis 3.1 There is no significant difference between the 
genders' overall job satisfaction levels: 
HO; Um = Uf; 
HA; Um is not equal to Uf. 
As indicated in Table 35, these two groups show equal 
variances by F'-test with 5 and 13 degrees of freedom (Prob > 
F' = 0.4879). In addition, the t-value is -0.1115 and Prob > 
ItI is equal to 0.9153. The researcher therefore accepted the 
null hypothesis that there is no significant difference 
between the genders' overall job satisfaction levels. 
Table 35. T-test for Job Satisfaction and Sex 
Sex Frequency Mean of 
Satisfaction 
Standard t-
Error 
value Prob > 
|t| 
Male 134 2.7985 0.6463 -0. 1115 0.9153 
Female 6 2.8333 0.7528 
HO; Variances are equal, F'= 1. 36, Prob > F'= 0 .4879 
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Hypothesis 3.2 There is no significant differences in overall 
job satisfaction age groups: 
HO; U1 = U2 = U3; 
HA: At least one of above couple groups is 
not equal to zero. 
An one-way ANOVA was used, to gether with the Duncan's 
multiple range t-test, for further testing of differences 
among age groups. Table 36 presents an ANOVA job satisfaction 
by age, and Table 37 presents the results of the Duncan's 
multiple range t-test among age groups. 
Table 36 shows that an P value with 2 and 137 degrees of 
freedom was 0.1200; that is, Prob > F was 0.8899. And the 
Duncan's multiple range t-test shown in Table 37 also 
indicates that results for age groups were not significantly 
different. Hence, null Hypothesis 3.2 was accepted. 
Table 36. Analysis of Variance for Job Satisfaction, by Age 
Source DF Sum of 
Square 
Mean 
Square 
F-value Prob > F R-square 
Model 2 0.0994 0.0497 0.1200 0.8899 0.0017 
Error 137 58.3006 0.4256 
Total 139 58.4000 
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Table 37. Duncan's T-test for Job Satisfaction Among Age 
Groups 
Alpha = 0.05 DF = 137 MSE = 0.4256 
Warning; cell sizes are not equal. 
Harmonic Mean of Cell Sizes = 15.0448 
Number of Means 2 3 
Critical Range 0.4725 0.4969 
Note: Means with the same letter are not significantly 
different. 
Duncan Grouping 
A 
A 
A 
A 
A 
Mean 
2.8125 
2.7619 
2.7143 
2 . 8 0 0 0  
Frequency 
112 
21 
7 
140 
Age Groups (Years) 
2 (31-40) 
1 (Under 30) 
3 (Over 40) 
Total Mean 
Hypothesis 3.3 There is no significant difference in overall 
job satisfaction among occupational level 
groups ; 
HO: U1 = U2 = U3 = U4; 
HA; At least one of above couple groups does 
not equal zero. 
An one-way ANOVA was utilized, and the Duncan's multiple 
range t-test was used to test difference among occupational 
level groups. The results of these two tests are presented in 
Tables 38 and 39, respectively. Table 38 indicates that an F-
value (5.51) with 3 and 136 degrees of freedom was significant 
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Table 38. Analysis of Variance on Job Satisfaction, by Occu­
pational Levels 
Source DF Sum of 
Square 
Mean 
Square 
F-value Prob > F R-square 
Model 3 6.3308 2.1103 5.5100 0.0013 0.1084 
Error 136 52.0692 0.3829 
Total 139 58.4000 
Table 39. Duncan's T-test for Job Satisfaction Among Occu­
pational Level Groups 
Alpha = 0.05 DF = 136 MSB = 0.3829 F = 5.5119 
Warning: cell sizes are not equal. 
Harmonic Mean of Cell Sizes = 17.4664 
Number of Means 2 3 4 
Critical Range 0.4159 0.4374 0.4512 
Note; Means with the same letter are not significantly 
different. 
Duncan Grouping Mean Frequency Occupational Groups 
A 3.2000 30 3 (Asso. Professors) 
B 
B 
B 
B 
B 
2.7179 78 2 (Instructors) 
2.6400 25 4 (Others) 
2.5714 7 1 (Teach. Assistants) 
Total Mean 2.8000 140 
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at the 0.01 level. Hence, the null Hypothesis 3.3 was 
rejected. There was a significant difference in overall job 
satisfaction among occupational level groups. Furthermore, 
the results of the Duncan test described in Table 39 indicate 
that there are three significantly different couple groups; 
associate professors and instructors, associate professors and 
teaching assistants, and associate professors and others (such 
as engineers and researchers). 
Hypothesis 3.4 There is no significant difference between 
single and married subjects in overall job 
satisfaction; 
HO; Us = Um; 
HA; Us is not equal to Um. 
Table 40 presents the results of the t-test for job 
satisfaction and marital status. An F'-value of 1.02 with 30 
and 108 degrees of freedom evidenced that these groups had 
equal variances. Moreover, the t-value shown in Table 40 is -
1.1881 and Prob > |t| = 0.2406. Null hypothesis 3.4, that 
there was no significant difference in overall job satisfac­
tion between single and married respondents, thus was 
accepted. 
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Table 40. T-test for Job Satisfaction and Marital Status 
Marital 
Status 
Frequency Mean of 
Satisfaction 
Standard 
Error 
t-value Prob > 
|t| 
Single 
Married 
31 
109 
2.6800 
2.8300 
0.6500 
0.6500 
-1.1881 0.2406 
HO; Variances are equal, F'= 1 .0200, Prob > F' = 0.8988 
Hypothesis 4 There is no significant difference in the job 
satisfaction of IE graduates in faculty and non-
faculty occupations; 
HO; Uf = Unf; 
HA; Uf is not equal to Unf. 
An one-way ANOVA was used to test this hypothesis. Table 
41 shows the results of the ANOVA for job satisfaction between 
faculty and non-faculty occupations. As indicated in Table 
41, the F-value with 3 and 136 degrees of freedom was 2.47 and 
Prob > F was 0.0647; that is, we could not reject null 
Hypothesis 4 at the 0.05 level of significance. Nevertheless, 
the researcher then employed the Duncan's multiple range t-
test to detect a potential difference among these groups due 
to Prob > F = 0.0647 being very close the 0.05 level of 
significance. 
Results of the Duncan's t-test for job satisfaction among 
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work institutions are presented in Table 42. Obviously, only 
group 1 (working at public universities) and group 3 (working 
at private universities/colleges) have significantly different 
job satisfaction levels. In conclusion, although the null 
hypothesis that there is no significant difference in the job 
satisfaction of graduates in faculty and non-faculty 
occupations could not be rejected, a significant difference in 
job satisfaction was found between two groups, namely: those 
who work in faculty occupations at public universities and 
those who work in such occupations at private universities/ 
colleges. 
Hypothesis 5 There is no significant relationship between job 
satisfaction and the possession of an IE 
master's/doctoral degree: 
i i 
HO; fo = fe; 
i i 
HA: fo is not equal to fe. 
Table 41. Analysis of Variance for Job Satisfaction Between 
Faculty and Non-faculty Occupations 
Source DF Sum of 
Square 
Mean 
Square 
F-value Prob > F R-square 
Model 3 3.0153 1.0051 2.4700 0.0647 0.0516 
Error 136 55.3847 0.4072 
Total 139 58.4000 
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Table 42. Duncan's T-test for Job Satisfaction Among Faculty 
Occupations 
Alpha =0.05 DF = 136 MSB = 0.4072 
Warning: cell sizes are not equal. 
Harmonic Mean of Cell Sizes = 34.3720 
Number of Means 2 3 
Critical Range 0.3058 0.3216 
4 
0.3317 
Note: Means with the same letter are not significantly 
different. 
Duncan Grouping 
B 
B 
B 
B 
B 
A 
A 
A 
A 
A 
Mean Frequency Occupational Groups 
3.0256 39 1 (Public University) 
2.7586 29 2 (Public Colleges) 
2.7500 32 4 (Private Uni./Col.) 
2.6500 40 3 (Non-Faculty Occu.) 
2.8000 140 Total Mean 
The chi-square test was used to test this hypothesis. 
Data from items 14 and 15 were used in the analysis. 
Respondents checked one of three choices for each item (see 
Tables 27 and 28 for details). Table 43 provides an informa­
tion summary of the effect of possessing an IE degree on job 
satisfaction. The Cramer's V (0.3720) in Table 43 indicates a 
positive relationship between items 14 and 15. Moreover, a 
positive Kendall's Tau B (0.3630) presents the magnitude of 
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dissimilarity in the ranking of items by respondents. The 
largest percentage of respondents, 34.29% (48), considered an 
IE master's/doctoral degree to have had an effect on their 
overall job satisfaction and also to have increased their 
degree of job satisfaction; only 4.29% (6) thought that the 
degree had reduced their overall job satisfaction. The chi-
Table 43. Summary of the Effect of a Higher Degree in 
Industrial Education on Job Satisfaction 
Frequency * 
Percent * 
Row Pet * * * * 
Col. Pet * Greater * Less * Unchanged * Total 
************************************************************* 
* 48 * 6 * 12 * 66 
Yes * 34.29 * 4.29 * 8.57 * 47.14 
* 72.73 * 9.09 * 18.18 * 
* 69.57 * 19.35 * 30.00 * 
**************************************************** 
* 13 * 11 * 12 * 36 
No * 9.29 * 7.86 * 8.57 * 25.17 
* 36.11 * 30.56 * 33.33 * 
* 18.84 * 35.48 * 30.00 * 
***************************************************** 
* 8 * 14 * 16 * 38 
Undecided * 5.71 * 10.00 * 11.43 * 27.14 
* 21.05 * 36.84 * 42.11 * 
* 11.59 * 45.16 * 40.00 * 
***************************************************** 
Total 69 31 40 140 
49.29 22.14 28.57 100.00 
Cramer's V =0.3270; Kendall's Tau B = 0.3630 
Chi-square = 29.9240, N = 140, Prob > Chi-square = 0.0001 
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square value is 29.9240, and the P (probability)-value is 
0.0001. Null Hypothesis 4 was thus rejected in favor of the 
alternative hypothesis that there is a significant relation­
ship between job satisfaction and the possession of an IE 
master's/doctoral degree. 
Hypothesis 6 There is no significant difference in job satis­
faction between master's and doctoral graduates; 
HO; Um = Ud (m = master and d = doctor); 
HA; Um is not equal to Ud. 
An independent t-test was used to test Hypothesis 6, and 
Table 44 presents the result of this test. Because of the 
unequal size of samples, the sub-hypothesis that variances are 
equal was first tested. The F'-value was 1.1500 with 31 and 
107 degrees of freedom, and Prob > F' was 0.5891. Hence, the 
null sub-hypothesis that variances in job satisfaction are 
equal between master's and doctoral graduates was accepted. 
As indicated in Table 44, the t-value is -2.6649, and 
Prob > ItI is 0.0086; that is, the t-test attained the 0.01 
level of significance. Consequently, the null hypothesis was 
rejected at this level. There was a significant difference in 
levels of job satisfaction between master's and doctoral 
graduates; moreover, doctoral graduates had a significantly 
higher level of job satisfaction than master's graduates did. 
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Table 44. T-test for Job Satisfaction Between Masters' and 
Doctoral Graduates 
Degree Frequency Mean of Standard t-value Prob > 
Satisfaction Error |t| 
Masters' 108 2.7222 0.6200 
-2.6649 0.0086 ** 
Doctorate 32 3.0650 0.6700 
HO: Variances are equal, F'= 1. 1500, Prob > F'= 0.5891 
** Significant at the 0.01 level. 
Hypothesis 7 There is no significant relationship between job 
satisfaction and the importance of job 
activities ; 
HO: RHOi.s = 0 (i= importance & s= satis­
faction) 
HA: RHOi.s is not equal to zero. 
The PPMCC was used to indicate the magnitude of the 
relationships between the degree of job satisfaction and 
importance of job activities. Table 45 shows an information 
mean of job satisfaction and job importance, by item. The 
difference value (Importance - Satisfaction) indicated a 
magnitude of consistency between job importance and 
satisfaction. 
Items 16 and 25 exhibited the smallest difference values 
in Table 45—0.08 and 0.15, respectively. Both items 
questioned respondents about teaching and working with 
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graduate students. In other words, respondents thought the 
degree of job importance is almost equal to the degree of job 
satisfaction. 
As Table 45 indicates, there were two difference values 
(items 29 and 30) of over 1.00. Both of the related items 
asked respondents about job advancement. Respondents 
evidently considered opportunity for advancement and the 
procedures of advancement grants very important (approximately 
3.70), but their institutions did not provide good working 
conditions. Thus, their job satisfaction was very low 
(approximately 2.09 as indicated in Table 45, item 30.). For 
in item 31 (salary), item 32 (job security), and item 33 
(retirement benefits), respectively also indicated high 
difference values (approximately 0.80) between job importance 
and satisfaction. These difference values also supported the 
conclusion drawn above. 
Respondents considered working with a supervisor basing 
his/her decision on an intelligent and thorough investigation 
very important but, as indicated by a difference value of 
0.81, they were not satisfied with their present supervisors. 
Table 45 presents the data used to compute PPMCC. This 
coefficient was 0.2094, while the Prob > |r| was 0.2668. The 
null hypothesis that there is no significant relationship 
between degree of job satisfaction and importance of job 
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Table 45. Means of Job Satisfaction and Importance, by Items 
Satisfaction 
Items Mean (SM) 
(Frequency) 
SD (SM) 
0.69 
0.68 
0.94 
0.91 
0.63 
0 . 8 1  
0.77 
0.87 
0.85 
0.51 
0.81 
0.77 
0.85 
0.87 
Importance Diff = 
Mean (IM) SD (IM) IM - SM 
(Frequency) 
16 
17 
18 
19 
20 
21 
2 2  
23 
24 
25 
26 
27 
28 
29 
2.89 
( 2 8 )  
2 . 8 6  
(101 )  
2.50 
(121) 
2.42 
(77) 
2.83 
(126) 
2.48 
(122) 
2.64 
(121) 
2.65 
(96) 
2.52 
(77) 
3.15 
(47) 
2.65 
(124) 
2.82 
(130) 
2.70 
(134) 
2.24 
(135) 
2.97 
(36) 
3.28 
(102) 
3.31 
(124) 
2 . 8 2  
(91) 
3.21 
(127) 
3.17 
(124) 
3.05 
(125) 
2 . 8 8  
(105) 
2.76 
(90) 
3.30 
(56) 
3.29 
(128) 
3.24 
(131) 
3.36 
(134) 
3.63 
(137) 
0.81 
0.50 
0.60 
0.75 
0.61 
0.66 
0.71 
0.73 
0.72 
0.74 
0.58 
0.57 
0.57 
0.64 
0.08 
0.42 
0.81 
0.40 
0.38 
0.69 
0.41 
0.23 
0.24 
0.15 
0.64 
0.42 
0.66 
1.39 
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  
4 1  
4 2  
4 3  
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45. (Continued) 
Satisfaction 
Mean (SM) 
(Frequency) 
SD (SM) 
0.81 
0 . 7 4  
1 . 0 7  
1.02 
0 . 8 7  
0 . 5 8  
0.60 
0 . 7 3  
0 . 7 3  
0 . 6 5  
0 . 7 8  
0 . 7 6  
0 . 9 3  
0 . 6 7  
Importance Diff = 
Mean (IM) SD (IM) IM - SM 
(Frequency) 
2 . 0 9  
( 1 3 8 )  
2 . 8 6  
( 1 4 0 )  
2 . 8 5  
( 1 4 0 )  
2 . 7 3  
( 1 3 5 )  
2 . 6 6  
( 1 3 4 )  
2 . 7 8  
( 1 2 9 )  
2 . 7 6  
( 1 2 7 )  
2 . 6 6  
(126) 
2 . 6 5  
( 1 3 4 )  
2 . 6 6  
( 1 3 4 )  
2 . 6 6  
( 1 3 1 )  
2 . 3 0  
( 1 2 9 )  
1 . 9 0  
(100) 
2 . 6 6  
( 1 3 1 )  
3 . 7 0  
( 1 3 8 )  
3 . 6 4  
( 1 4 0 )  
3 . 6 1  
( 1 4 0 )  
3 . 5 2  
( 1 3 7 )  
3 . 3 1  
( 1 3 5 )  
3 . 1 6  
( 1 3 1 )  
3 . 1 3  
(128) 
3 . 2 7  
(128) 
3 . 0 3  
( 1 3 5 )  
3 . 2 3  
( 1 3 5 )  
3 . 1 7  
( 1 3 3 )  
3 . 1 1  
( 1 3 2 )  
2 . 5 3  
(106) 
3 . 1 5  
( 1 3 2 )  
0 . 5 6  
0 . 5 5  
0 . 5 9  
0.60 
0 . 5 9  
0 . 5 8  
0.61 
0 . 5 4  
0 . 5 2  
0 . 5 2  
0 . 5 4  
0 . 4 9  
1 . 0 3  
0 . 5 9  
1.61 
0 . 7 8  
0 . 7 6  
0 . 7 9  
0 . 6 5  
0 . 3 8  
0 . 3 7  
0 . 6 1  
0 . 3 8  
0 . 5 7  
0 . 5 1  
0 . 8 1  
0 . 6 3  
0 . 4 9  
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Table 45. (Continued) 
Satisfaction Importance Diff = 
Items Mean (SM) SD (SM) Mean (IM) SD (IM) IM - SM 
(Frequency) (Frequency) 
44 2.75 0.71 3.19 0.52 0.44 
(128) (129) 
45 2.80 0.65 3.04 0.65 0.24 
(140) (140) 
The Pearson Product Moment Correlation Coefficient between 
satisfaction and importance is 0.2094. Prob > |r| = 0.2668 N 
= 30 
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activities was therefore accepted. 
Hypothesis 8 There is no significant relationship between job 
satisfaction and period of employment with the 
same employer; 
i i 
HO; fe = fo; 
i i 
HA; fe is not equal to fo. 
The chi-square test was first used to test Hypothesis 8. 
But, as indicated in Table 46, the chi-square test might not 
have been a valid test because 50% of cells had expected 
counts lower than five. Next, an one-way ANOVA was used to 
test null Hypothesis 8 again. The results of the ANOVA for 
Hypothesis 8 are presented in Table 47. Both the chi-square 
test and the ANOVA indicated that the null hypothesis was 
accepted according to probability = 0.2800 in the chi-square 
test and according to probability > F = 0.0651 in the ANOVA. 
Because Prob > F = 0.0651 is very close to the 0.05 level 
of significance, the Duncan's multiple range t-test was used 
to test whether or not there was a significant difference 
among groups of respondents, by years of serevice. Table 48 
presents the results of the Duncan's t-test for job satisfac­
tion among such groups. As indicated in Table 48, the results 
of only one couple, group 2 (6-10 years) and group 3 (over 10 
years), reached the 0.05 level of significance. 
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Table 46. Chi-square Test of Job Satisfaction and Service 
Years 
Frequency * 
Percent * 
Row Pet * * * * 
Col. Pet * 1 - 5  * 6 - 1 0  * Over 10 * Total 
************************************************************** 
* 1 * 1 * 0 * 2 
1 * 0.71 * 0.71 * 0.00 * 1.43 
* 50.00 * 50.00 * 0.00 * 
* 1.33 * 1.75 * 0.00 * 
***************************************************** 
* 23 * 12 * 5 * 40 
2 * 16.43 * 8.75 * 3.75 * 28.57 
* 57.50 * 30.00 * 12.15 * 
* 30.674 * 21.05 * 62.50 * 
***************************************************** 
* 44 * 35 * 3 * 82 
3 * 31.43 * 25.00 * 2.14 * 58.57 
* 53.66 * 42.68 * 3.66 * 
* 58.67 * 61.40 * 37.50 * 
***************************************************** 
* 7 * 9 * 0 * 16 
4 * 5.00 * 6.43 * 0.00 * 11.43 
* 43.75 * 56.25 * 0.00 * 
* 9.33 * 15.79 * 0.00 * 
***************************************************** 
Total 75 57 8 140 
53.57 40.71 5.71 100.00 
Chi-square 7.4630, N = 140, Prob > Chi-square = 0.2800 
Sample size = 40 
Warning: 50% of cells have expected counts less than 5. Chi-
square may not be a valid test. 
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Table 47. The Analysis of Variance for Job Satisfaction, by 
Service Years 
Source DF Sum of 
Square 
Mean 
Square 
F-value Prob > F R-square 
Model 2 2.2836 1.1418 2.7900 0.0651 0.0391 
Error 137 56.1164 0.4096 
Total 139 58.4000 
Table 48. Duncan's T-test of Job Satisfaction Among Groups by 
Service Years 
Alpha = 0.05 DF = 137 MSE = 0.4096 
Warning: Cell sizes are not equal. 
Harmonic Mean of Cell Sizes = 19.2459 
Number of Means 2 3 
Critical Range 0.4096 0.4309 
Note; Means with 
different. 
the same letter are not significantly 
Duncan Grouping Mean Frequency Groups (Service Year) 
A 
A 
2.9123 57 2 (6 - 10 years) 
B 
B 
B 
A 2.7600 75 1 (1 - 5 years) 
2.3750 8 3 (over 10 years) 
Total Mean 2.8000 140 
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Hypothesis 9 There is no significant difference in job 
satisfaction among graduates employed in 
different geographic locations; 
HO: Un = Uc = Us = Ue; 
HA; At least one of above Ui couples is not 
qual to zero. 
An one-way ANOVA was utilized to test whether there was a 
significant difference in job satisfaction levels among 
respondents serving in different geographic locations. Table 
49 presents the results of the ANOVA for job satisfaction, by 
geographic area. An F-value of 4.33 and Prob > F (0.0060) 
indicate that there is evidence to reject the null hypothesis 
at the 0.01 level of significance. Therefore, it was 
concluded that there is a significant difference in job 
satisfaction among respondents serving in different geographic 
areas in Taiwan. 
Table 49. Analysis of Variance for Job Satisfaction, by 
Geographic Areas 
Source DF Sum of 
Square 
Mean 
Square 
F-value Prob > F R-square 
Model 3 4.8764 1.6588 4.3300 0.0060 ** 0.0909 
Error 130 49.7474 0.3827 
• 
Total 133 54.7239 
** Signif icant  at  the 0 .01 level .  
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Because the null hypothesis that there is no significant 
difference in satisfaction among areas was rejected, as a 
follow-up, t-tests (LSD) were also used to test which dif­
ferences were really significant among respondents working in 
different areas. T-tests for this hypothesis showed sig-
Table 50. T-tests (LSD) of Job Satisfaction Among Groups 
Working in Different Areas 
Alpha = 0.05, Confidence =0.95, DF = 130, MSE = 0.3827 
Critical value of t = 1.9784 
Comparisons significant at the 0.05 level are indicated by 
Group * Lower Difference Upper 
Comparison Confidence Between Confidence 
Limit Means Limit 
4 - 1 -1.2176 0.0159 1.2494 
4 - 2 -0.8619 0.3784 1.6196 
4 - 3 -0.8180 0.4242 1.6665 
1 - 4 -1.2494 -0.0159 1.2176 
1 - 2 0.1090 0.3625 0.6160 ** 
1 - 3 0.1454 0.4084 0.6714 •k* 
2 - 4 -1.6186 -0.3784 0.8619 
2 - 1 -0.6160 -0.3625 -0.1096 ** 
2 - 3 -0.2472 0.0459 0.3389 
3 - 4 -1.6665 -0.4242 0.8180 
3 - 1 -0.6714 -0.4084 -0.1454 ** 
3 - 2 -0.3389 -0.0459 0.2472 
* Group 1 was working in Northern Taiwan. 
Group 2 was working in Central Taiwan. 
Group 3 was working in Southern Taiwan, 
Group 4 was working in Eastern Taiwan. 
** Signif icant  at  the 0 .05 level .  
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nifleant mean differences, at the 0.05 level of significance, 
in the a couple of group 1 (North) and group 2 (Center) and 
that of group 1 (North) and group 3 (South) (results are 
presented in Table 50). In summary, those working in the 
North of Taiwan indicated a higher mean of job satisfaction 
than those working in the Center or the South. 
Hypothesis 10 There is no significant difference in job 
satisfaction among graduates belonging to 
various income groups; 
HO: U1 = U2 = U3 = U4; 
HA: At least one of above Ui couples is not 
equal to zero. 
Respondents were classified according to four income 
levels: group 1 (Under NT$24,999.00 monthly), group 2 
(NT$25,000.00 - 29,999.00), group 3 (NT$30,000.00 -
34,999.00), and group 4 (Over NT$35,000.00). The results of 
Table 51. Analysis of Variance for Job Satisfaction, by 
Income 
Source DF Sum of 
Square 
Mean 
Square 
F-value Prob > F R-square 
Model 3 3.8376 1.2792 3.1900 0.0258 * 0.0657 
Error 136 54.5624 0.4012 
Total 139 58.4000 
* Signif icant  at  the 0 .05 level .  
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the one-way ANOVA for this hypothesis were significant at the 
0.05 level (presented in Table 51). 
Because the above ANOVA results were significant, t-tests 
(LSD) were also utilized to test which group couples exhibited 
significant mean differences at the 0.05 level. T-tests 
Table 52. T-tests (LSD) of Job Satisfaction Among Income 
Groups 
Alpha = 0.05, Confidence = 0.95, DF = 136, MSB = 0.4012 
Critical value of t = 1.9776 
Comparisons significant at the 0.05 level are indicated by 
I**,' 
Group * Lower Difference Upper 
Comparison Confidence Between Confidence 
Limit Means Limit 
4 • - 2 -0.0867 0.2088 0.5042 
4 • - 1 -0.2442 0.2545 0.7531 
4 • - 3 0.1325 0.3778 0.6231 
2 -- 4 -0.5024 -0.2088 0.0867 
2 -- 1 -0.4899 0.0457 0.5813 
2 -- 3 -0.1446 0.1691 0.4828 
1 -• 4 -0.7531 -0.2545 0.2442 
1 -- 2 -0.5813 -0.0457 0.4899 
1 -- 3 -0.3863 0.1234 0.6331 
3 -- 4 -0.6231 -0.3778 -0.1325 
3 -• 2 -0.4828 -0.1691 0.1446 
3 -• 1 -0.6331 -0.1234 0.3863 
* Group 1 earned under NT$24,999.00 monthly. 
Group 2 earned NT$25,000.00 - 29,999.00 monthly. 
Group 3 earned NT$30,000.00 - 34,999.00 monthly. 
Group 4 earned over NT$35,000.00 monthly. 
** Signif icant  at  the 0 .05 level .  
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results (presented in Table 52) showed that only groups 3 and 
4 exhibited a significant mean difference, at the 0.05 level, 
and group 4 indicated a higher mean than group 3 did. 
Testing Assumptions of the Linear Regression Model 
An appropriate linear regression model was established in 
Hypothesis 2; overall job satisfaction = 0.5530 + 0.2928 
(professional and civic activities) + 0.3452 (work conditions) 
+ 0.2259 (departmental supervision). It is not clear whether 
these three independent variables were correctly attributed to 
the overall job satisfaction under the unviolated assumptions 
of regression models mentioned in Chapter III. The main 
purpose of this section is thus to detect if these assumptions 
had been violated. To this end, the researcher examined 
selected variables, heteroskedasticity, autocorrelation of the 
dependent variable, normal population, and multicollinearity. 
Selected Variables 
In Hypothesis 2, the researcher provided only one 
criterion (alpha = 0.05 level) by which to select independent 
variables. As indicated in Table 33, the C(p) value (2.3854) 
was the closest number (3) in the models according to 
comparisons between C(p) values and number in models. 
According to Freund and Minton (1979) and to Ott (1988), while 
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C(p) = p (number in models), these variables are suitable for 
a regression model. Thus, the three variables in Hypothesis 2 
were reasonably selected. 
Heteroskedasticitv 
Heteroskedasticity refers to error terms in a regression 
model with unequal variances. White (1980) stated that 
heteroskedasticity exists in a regression model when the off-
diagonal elements are zero but the diagonal elements are 
unequal in the consistent estimate of the covariance matrix. 
The linear regression model established in Hypothesis 2 was 
run in the SAS package. The results of model-specification 
testing (presented in Table 53) indicated that heteroskedas­
ticity did not exist in this regression model: the chi-square 
Table 53. Results of Model-Specification Testing for Job 
Satisfaction and Selected Independent Variables 
Test of first and second moment specification, DF = 9 
Chi-square value = 66.8071, Prob > Chi-square = 0.0001 
Consistent Covariance of Estimates 
ACOV Intercept Prof. Act. Work Cond. Dept. Superv. 
Intercept 0.0718 
Prof. Act. -0.0083 0.0076 
Work Cond. -0.0078 -0.0041 0. 0088 
Dept. Sup. -0.0101 -0.0002 -0. 0021 0 .0063 
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value = 66.8071 (Prob > Chi-square = 0,0001); and the diagonal 
elements were almost equal. 
Autocorrelation of the Dependent Variable 
In general, this assumption is most likely to be 
violated, when the data used in a regression model have been 
collected in a time sequence. For such data, the autocorrela­
tion of the dependent variable must be detected (Bowerman et 
al., 1986). But this assumption did not need to be tested in 
this study because the samples were randomly selected from the 
population rather than collected in a time sequence. 
Normal Population 
Generally speaking, if heteroskedasticity and autocorre­
lation, as well as any incorrect functional form, exist in a 
regression model, a histogram of the residuals should exhibit 
a non-normal shape. It is thus a good procedure to use such a 
device to detect whether heteroskedasticity and autocorrela­
tion exist in a regression model, and then, to attempt to 
validate the normality assumption. 
There are several different statistical tests available 
in statistical package for detecting the normality assumption. 
In this study, residual plots were utilized to detect the 
normality assumption (Ott, 1988). The plot of the residuals 
in the form of a histogram helped the researcher to detect 
skewness. The frequency distribution of these residuals is 
depicted graphically in the form of a histogram in Figure 5. 
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This histogram is reasonably bell-shaped and symmetric. 
Because of this frequency distribution pattern, no pronounced 
departures from the normality assumption are evident, this 
histogram does not suggest that serious violation of the 
normal population assumption was present. 
Frequency 
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Figure 5. Histogram of Residuals for the Job Satisfaction 
Model 
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Multicollinearity 
As stated in Chapter III, the researcher assumed that 
multicollinearity, which refers to the independent variables 
interrelated or dependent upon each other in a regression 
model, did not exist to any serious extent in the linear 
regression model. There are several different modern 
statistical tests for detecting multicollinearity. Bowerman 
et al. (1986) have mentioned that 
both the largest variance inflation factor among the 
independent variables and the mean of the variance 
inflation factors for the independent variables are 
used as indicators of the severity of multicollinearity. 
If the largest variance inflation factor is greater than 
10, or if the mean of the variance inflation factors is 
substantially greater than 1, then multicollinearity may 
be seriously influencing the least squares point 
estimates, (p. 314) 
Consequently, variance inflation factors (VIF) were used 
to detect whether multicollinearity existed to a serious 
extent in the linear regression model established in 
Hypothesis 2. As indicated in Table 54 because the largest 
VIF (1.3152) was not greater than 10 and because the mean 
(1.2527) of the VIF was not substantially greater than 1, 
multicollinearity does not seriously exist in the linear 
regression model of this study. 
Based on the extensive analysis of the data in this study 
and the testing of the research design assumptions, it is 
clear that the reported findings are substantive and accurate. 
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Table 54. Results of VIF for the Job Satisfaction Model 
Variables Parameter 
Estimate 
Standard 
Error 
Variance Inflation 
Factors (VIF) 
Intercept 0.5530 
Professional 
and Civic 
Activities 0.2928 0.0675 1.18392790 
Work conditions 0.3452 0.0879 1.31515575 
Departmental 
Supervision 0.2259 0.0683 1.25910459 
Mean of VIF = 1.25272950 
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CHAPTER V SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
The purpose of this chapter is to provide an overview, 
the conclusions and recommendations of this study. The 
preceding four chapters of the study included: an introduc­
tion of the study, a review of the related literature, a lot 
of methods utilized in this study, and the results and 
findings of data analysis. The content of this chapter is 
divided into three major sections; 
1. Summary and Overview of the Study, 
2. Conclusions for the Hypotheses Based on the findings, 
and 
3. Recommendations for readers may have an interest in the 
results of this research. 
Summary 
The purposes of this study were to investigate the 
perceived status of Taiwan IE master's graduates and to 
analyze their social status in relation to their degree of job 
satisfaction. It was also the intent of this study to 
determine whether the duration of employment was related to 
the level of job satisfaction. 
Based on the purposes of the study, the objectives of 
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this study include: 
1. to investigate the degree of job satisfaction of Taiwan 
IE master's graduates; 
2. to investigate and analyze factors correlated with the 
degree of the job satisfaction indicated by Taiwan IE 
master's graduates; 
3. to make recommendations toward revising the existing 
master's program in universities of Taiwan; 
4. to investigate the intentions of Taiwan IE master's 
graduates regarding the pursuit of further study in an 
industrial education doctoral program; and 
5. to make recommendations that would be constructive to 
the IE doctoral program in Taiwan, 
According to the objectives of the study, the research 
design is considered descriptive, not experimental, in 
approach. There was no attempt made to manipulate the work 
milieu; rather, efforts were spent solely in describing it. 
The design of the study involved a combination of 
descriptive and correlation coefficient statistical processes. 
Regression analysis, analysis of variance, chi-square tests, 
and t-tests were also conducted. The major dependent variable 
in this study was the overall job satisfaction of industrial 
education master's degree graduates in Taiwan. The 
independent variables in the study included the work 
environment and individual characteristics. The instrument 
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developed by the researcher was used for measuring both the 
major dependent variable and the independent variables. 
The content of the instrument included the character­
istics of the work environment and of individuals character­
istics based on the review of literature and the opinions of 
the major professor. The instrument was comprised of six 
parts. Part One was designed to collect general information 
and demographic data about Taiwan IE master's degree 
graduates. It included 15 questions covering age, gender, 
marital status, monthly income, job responsibilities, 
educational experience, departmental affiliation, work 
location, present employment status, years of employment, and 
the type of employment institution. 
Part Two of the questionnaire was made up of 9 items 
which elicited information relating to professional and civic 
activities. Part Three contained 4 items which elicited 
information concerning relationship with colleagues. Part 
Four consisted of 8 items which elicited information relating 
to work conditions. Part Five also consisted of 8 items which 
elicited information related to departmental supervision and 
the last Part only had one item which sought the respondents' 
degree of overall job satisfaction. 
Based on the data of Part One of the instrument, the 
demographic characteristics were tabulated in Table 12 and 
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profiled as follows; 
Gender 
There were only six female subjects included in the 
sample (4.30%) chosen in this study, whereas one hundred and 
thirty-four males (95.3%) of the sample were selected. 
Age 
One hundred and twelve (80%), or a majority of the 
respondents were included in the age group of 31 - 40 years. 
Twenty-one (15%) of them belonged to the group of under 30 
years. The remainder (5%, 7) were over 41 years old. 
Occupational Levels 
It is obvious that the majority of the respondents (78, 
55.70%) were working as instructors in universities. In 
addition, thirty (21.40%) of the respondents were working as 
associate professors, seven (5.00%) were working as teaching 
assistants and the remainder (25, 17.90%) were working in non-
faculty occupations. 
Marital Status 
One hundred and nine (77.9%) of the respondents were 
married, whereas thirty-one (22.1%) were single. Among those 
married, sixty-nine (63.30%) had children; forty (26.70%) had 
no child. 
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Educational Levels 
A total of thirty-two (22.90%) of the sample indicated 
that they had earned a doctoral degree, whereas one hundred 
and eight (77.10%) had not. 
Type of Institution 
Thirty-nine (27.90%) of the respondents were employed by 
public universities. Twenty-nine (20.70%) were employed by 
public colleges. Forty (28.60%) were employed by private 
colleges/universities, and 32 (23.90%) were employed 
elsewhere. 
Service Years (after graduating from graduate school) 
A majority of the sample 81 (57.90%) had been serving in 
education from one to five years. A moderate number of them 
44 (31.40%) had been serving between six and ten years. 
Relatively few 6 (4.30%) had been serving from 11 to 15 years. 
Only one sample (0.70%) had been serving in education for over 
15 years. The remainder of 8 (2.70%) never served in 
education. 
Service Years (with the same employer) 
Seventy-five (53.60%) of the samples had served with the 
same employer between one and five years; 57 (40.70%) had 
served between six and ten years; only eight (5.70%) had 
served for over 10 years. 
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Type of Work 
A majority of respondents 101 (72.10%) were teaching 
undergraduate students or junior employees. Twenty (14.30%) 
were teaching graduate students or senior employees. Only two 
(1.40%) were in administration. Seventeen (12.10%) were doing 
research work. 
Work Location 
There were one hundred and sixty-five subjects of Taiwan 
IE master's degree program graduates employed who were 
surveyed in this study. One hundred and fifty-four (93.33%) 
of these were living in Taiwan; only eleven (6.67%) were 
living in the U.S. Of those living in Taiwan, 75 (48.70%) 
were working in the North; 40 (25.97%) were working in the 
Central region; 37 (24.03%) were working in the South; and 
only two (1.30%) were working in the East. In the U.S., 
respondents were scattered throughout the country. 
Income 
Sixty-four (45.70%) of the respondents earned over 
NT$35,000.00 (US$1,346.15) monthly, and they indicated the 
highest mean score (2.97) regarding their job satisfaction. 
Forty-four (31.40%) of them earned between NT$30,000.00 and 
NT$34,999.00 (US$1,153.85 - US$1,346.14) monthly. Twenty-five 
(17.90%) of the respondents earned between NT$25,000.00 and 
NT$29,999.00 (US$961.54 - US$1,153.84) monthly. Only seven 
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(5.00%) earned less than NT$24,999.00 (US$961.53) monthly. 
Career Goals 
A majority of respondents 93 (66.40%) considered teaching 
as their career goal, and reported a moderate mean score 
(2.73) of job satisfaction. Twenty-six (18.60%) of the 165 
respondents chose research as their career goal. Only six 
(4.30%) chose administration. A minority 2 (1.40%) chose 
goals such as writing and painting. 
During the period of data collection, 96 (58.18%) of the 
165 questionnaires had been received by the end of the first 
period. Forty-six more returns (27.88%) were received during 
the second period. The data collection period for this study 
was finally closed on December 31, 1989. In total, 142 
(86.06%) responses of the 165 questionnaires were received, 
but because two respondents returned incomplete questionnaires 
the actual number considered for the data analysis was 140, or 
84.84%. 
While conducting this research, the researcher followed 
eight guidelines to increase the return rate of the mailed 
survey; 
1) Carry out a pilot mailing, 
2) Simplify the questionnaire booklet, 
3) Include a cover letter, 
4) Streamline the questionnaire, 
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5) Find a contact person in each institute, 
6) Use a code number, 
7) Make follow-up calls, and 
8) Conduct follow-up mailing. 
Conclusions 
Based on the findings and results of Chapter IV, a 
summary of the significance levels of hypotheses tests were 
tabulated and included in Table 55. Additionally, the major 
conclusions of the study, related to the original hypotheses, 
are presented in this section. 
Hypothesis 1 
There is no significant relationship between job satis­
faction and the independent variables—work milieu and 
individual characteristics (demographics)—among IE master's 
graduates. 
The null hypothesis that all regression coefficients were 
zero was rejected in favor of the alternative hypothesis that 
at least one of the regression coefficients were not equal to 
zero. The R-square value (0.4510) shown in Table 25, which 
was accurately interpreted for this study, signifies that 
45.10% of job satisfaction was attributable to individual 
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characteristics and work milieu, and that the remainder 
(54.90%) was attributable to unknown factors that might affect 
the degree of job satisfaction. 
Table 55. Summary of the Significance Levels of Hypotheses 
Tests (Including Sub-hypotheses) 
Hypothesis Prob > F/|t|/|r| 
1 0.0001 ** 
2 0.0001 ** 
3 
3.1 0.9153 
3.2 0.8899 
3.3 0.0013 ** 
3.4 0.2406 
4 0.0647 
5 0.0001 ** 
6 0.0086 ** 
7 0.2668 
8 0.2800 
9 0.0060 ** 
10 0.0258 * 
* Significant at the 0.05 level. 
** Significant at the 0.01 level. 
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Hypothesis 2 
At least one of the above independent variables used to 
predict overall job satisfaction differs significantly, at the 
0.05 level of significance, from zero. 
The reduced linear regression model was established in 
Table 31 as follows; Overall Job Satisfaction = 0.5530 + 
0.2928 (Professional and Civic Activities) + 0.3452(Work 
Conditions) + 0.2259 (Departmental Supervision). In Table 34, 
the R-square value of the full model, which includes all 
independent variables, was 0.4510, and that of the reduced 
model, which included only three of the above independent 
variables, was 0.4145. Only 3.65% (= 45.10% - 41.45%) of job 
satisfaction was attributed to other independent variables— 
age, gender, income, years of service, marital status, work 
location, educational level, occupational level, type of 
institution, and colleague relationships. 
Moreover, the full model can be substituted for the 
reduced model based on an F-value of 32.09 and on a Prob > F 
of 0.0001 (see Tale 31). Finally, in the last section of 
Chapter IV, the reduced model was analyzed as to whether it 
violated any of the following assumptions of a linear 
regression model: (1) selected variables, (2) 
heteroskedasticity, (3) autocorrelation of the dependent 
variable, (4) normal population, and (5) multicollinearity. 
Consequently, these three independent variables were correctly 
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attributed to the overall job satisfaction under the 
unviolated assumptions of a linear regression model. 
Hypothesis 3 
There is no significant relationship between job satis­
faction and personal characteristics among the IE graduates. 
As indicated in Table 13, one independent variable (Edu­
cational Level) was significant at the 0.01 level; the other 
independent variable (Type of Institution) was significant at 
the 0.05 level. Hence, the researcher rejected the null 
hypothesis Pi = 0 in favor of the alternative that at least 
one of Pi values does not equal zero. 
Hypothesis 3.1 
There is no significant difference between the genders' 
overall job satisfaction levels. 
The researcher accepted the null hypothesis that there is 
no significant difference between the genders' overall job 
satisfaction levels. The reader is cautioned that the number 
of females was very small to under statistical analysis and 
interpretation. 
Hypothesis 3.2 
There is no significant differences in overall job satis­
faction and age groups. 
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The researcher also accepted this null Hypothesis 3.2 
that there was not a significant difference in the overall job 
satisfaction among the different age groups. 
Hypothesis 3.3 
There is no significant difference in the overall job 
satisfaction among occupational level groups. 
First, the researcher rejected null Hypothesis 3.3 in 
favor of the alternative hypothesis that there was a 
significant difference in the overall job satisfaction among 
occupational level groups. Furthermore, the results of the 
Duncan test described in Table 39 indicated that there were 
three significantly different couple groups; associate 
professors and instructors, associate professors and teaching 
assistants, and associate professors and others (such as 
engineers and researchers). Namely, associate professors had 
higher mean scores for job satisfaction than did those who 
were instructors, teaching assistants, or others. 
Hypothesis 3.4 
There is no significant difference between single and 
married respondents in their overall job satisfaction. 
Based on the results of the t-tests presented in Table 
40, Null hypothesis 3.4, that there was no significant 
difference in the overall job satisfaction between single and 
married respondents, thus, was accepted. 
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Hypothesis 4 
There is no significant difference in the job satisfac­
tion of IE graduates in faculty and non-faculty occupations. 
Although the null hypothesis that there is no significant 
difference in the job satisfaction of graduates in faculty and 
non-faculty occupations could not be rejected, a difference 
in job satisfaction was found between those who work in 
faculty occupations at public universities and those who work 
in such occupations at private universities/colleges. 
Hypothesis 5 
There is no significant relationship between job satis­
faction and the possession of an IE master's degree. 
A large fraction of respondents 48, or 34.29%, considered 
an IE master's degree to have had an effect on their overall 
job satisfaction and also to have increased their degree of 
job satisfaction; only six (4.29%) thought that the degree had 
reduced their overall job satisfaction. The chi-square value 
was 29.9240, and the P (probability)-value was 0.0001. Null 
Hypothesis 4 was, thus, rejected in favor of the alternative 
hypothesis that there was a significant relationship between 
job satisfaction and the possession of an IE master's degree. 
Hypothesis 6 
There is no significant difference in job satisfaction 
between master's and doctoral graduates. 
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There was a significant difference between the levels of 
job satisfaction of master's and doctoral graduates. As 
indicated in Table 44, doctoral graduates had a significantly 
higher level of job satisfaction than did the master's 
graduates. 
Hypothesis 7 
There is no significant relationship between job satis­
faction and the importance of job activities. 
Respondents evidently considered the opportunity for 
advancement and the procedures of advancement grants very 
important, (they reported a mean of 3.70 on the importance 
scale), but their perceptions revealed that their institutions 
did not provide good working conditions. Thus, their job 
satisfaction was very low (approximately 2.09, as indicated in 
Table 45 item 30). Item 31 (salary), item 32 (job security), 
and item 33 (retirement benefits) also indicated high 
difference values (approximately 0.80) between job importance 
and satisfaction. These difference values could be explained 
in the same manner as the difference value for advancement was 
described earlier. 
Respondents considered working with a supervisor basing 
his/her decision on an intelligent and thorough investigation 
being very important; but, as indicated by the calculated 
difference value of 0.81, however, they were not satisfied 
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with their current supervisors. 
Table 45 presents the data used to compute PPMCC. The 
resulting coefficient was 0.2094, but the Prob > |r| was 
0.2668. Null Hypothesis 7, that there is no significant 
relationship between the degree of job satisfaction and 
importance of job activities was therefore accepted. 
Hypothesis 8 
There is no significant relationship between job satis­
faction and the period of employment with the same employer. 
The Null Hypothesis 8 was rightfully accepted according 
to the probability = 0.2800 determined by the chi-square test 
and according to probability > F = 0.0651 in the ANOVA, Prob > 
F = 0.0651. However, since this value is very close to the 
0.05 level of significance, the Duncan's multiple range t-test 
was thus used to test whether or not there was a significant 
difference among groups of respondents, by years of service. 
As indicated in Table 48, the results of only one couple, 
group 2 (6 -10 years) and group 3 (over 10 years), reached the 
0.05 level of significance. 
Hypothesis 9 
There is no significant difference in job satisfaction 
among graduates employed in different geographic locations. 
Because the null hypothesis stating that there is no 
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significant difference in satisfaction among areas was 
rejected, t-tests (LSD) were also used to test which 
differences were really significant among respondents working 
in different areas. T-tests for this hypothesis showed 
significant mean differences, at the 0.05 level of sig­
nificance, in a couple of groups: group 1 (North) and group 2 
(Center) and group 1 (North) and group 3 (South) (results are 
presented in Table 50). In summary, those working in the 
North of Taiwan had a higher mean job satisfaction than those 
working in the Center or in the South of Taiwan. 
Hypothesis 10 
There is no significant difference in job satisfaction 
among graduates belonging to various income groups. 
Because the ANOVA results in Table 51 were significant, 
t-tests (LSD) were also utilized to test which group couples 
exhibited significant mean differences at the 0.05 level. 
Results of the T-tests (presented in Table 52) showed that 
only groups 3 and 4 exhibited a significant mean difference, 
at the 0.05 level. Group 4 did indicate a higher mean than 
group 3. 
Discussion 
It can be interpreted from the preceding paragraphs that, 
as indicated in Hypothesis 3.3, associate professors had 
higher mean scores of overall job satisfaction than did 
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instructors, teaching assistants, or others because associate 
professors aspire to become professors and because associate 
professors earn more money than instructors, teaching 
assistants, and others do. Moreover, associate professors can 
deliver speeches in other universities or in industry. In 
summary, associate professors enjoy a higher academic and 
social status than the others do, so it can be inferred that 
they feel higher job satisfaction than the others faculty 
members. 
From Hypothesis 10 and the general description of the 
sample, group 4 (earned over NT$35,000.00, US$1,346.15, 
monthly) indicated a significantly higher mean than group 3 
which (earned NT$30,000.00 - NT$34,999.00, US$1,153.85 -
US$1,346.14, monthly). In other words, the higher the 
individual's income, the higher his/her level of job satis­
faction. Many studies such as Fein (1976), Gerhart (1987), 
and Brook et al. (1988) have consistently indicated the same 
finding reported in this study. The best interpretation of 
the finding is to combine the finding of hypothesis 3.3 (see 
the above paragraph). Because associate professors averaged 
NT$40,000.00, US$1,538,46, monthly, and instructors averaged 
only NT$32,000.00, US$1,230.77, monthly, the conclusion of 
Hypothesis 10 confirms the foregoing discussion that associate 
professors had..higher job satisfaction mean scores than 
instructors did. 
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In Hypothesis 6, doctoral graduates had a significantly 
higher level of job satisfaction than the master's graduates. 
The finding of this hypothesis corresponds to Sinha and Sarma 
(1962), Warner (1973), Kaufman (1976), and Pond and Geyer 
(1987), but the finding contradicts that of Vollmer and Kineey 
(1955), Korman (1971), and Klein and Hall (1988). The reason 
for the finding may be that according to the rule of the 
Ministry of Education in Taiwan, those earning doctoral 
degrees are eligible to become associate professors, and those 
earning master's degrees are eligible only to become instruc­
tors. Hence, in light of the conclusion of Hypothesis 6, the 
conclusion is reached that those eligible to become associate 
professors had higher job satisfaction mean scores than those 
who are eligible to become instructors. 
In contrast, although associate professors working in 
private universities earned more money monthly than those 
instructors working in public universities, associate 
professors working in private universities did not indicate a 
higher level of job satisfaction than those instructors who 
were working in public universities. According to the rule 
of the Executive Yuan, those employed in governmental insti­
tutions (including public universities) are tenured. So 
although instructors employed in public universities earned 
less money monthly than associate professors employed in 
private universities, the instructors indicated a sig­
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nificantly higher level of job satisfaction than the latter 
group implies the importance of tenure to respondents. 
The finding of Hypothesis 8 confirms that of Pond and 
Geyer (1987). Both studies consistently reported that there 
is no relationship between years of service and job satisfac­
tion. 
Finally, in Hypothesis 9, those working in the North of 
Taiwan indicated a significantly higher job satisfaction mean 
value than those working in the Center or in the South. This 
finding corresponds to Hulin and Blood (1968), Nicholas 
(1971), and Imparato (1972) who found that people work in 
urban areas are likely to be less satisfied with their jobs 
than are those who work in rural areas. The reason for this 
finding may be that because all important governmental 
institutes and agencies, such as the Presidental Office, the 
Examination Yuan, the Executive Yuan, and the Ministry of 
Education, are located in Taipei city, in the North of Taiwan. 
It can be inferred that those working in the North of Taiwan 
have greater access to educational services and a more 
promising future. For example, the Ministry of Education 
intends to revise the rule of Universities. When it does, a 
greater preponderance of experts or professors working in the 
North of Taiwan will be invited than from the Center or the 
South, due to the ease and to the minimal cost of making 
contact. 
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Recommendations 
In view of the foregoing findings and conclusions related 
to this study, the following recommendations are presented; 
1. A similar study should be undertaken to survey Taiwan 
IE undergraduates about the level of their job satis­
faction and to find methods of improving the existing 
undergraduate program. 
2. A similar study should be conducted to survey vo­
cational-industrial education teachers about the level 
of their job satisfaction in Taiwan. 
3. A similar study should be conducted to survey employers 
of high school graduates of vocational-industrial edu­
cation about the level of their satisfaction with high 
school graduates. 
4. Replications of this study should consider the limi­
tations imposed by the sample size, especially con­
cerning the factor analysis of certain independent 
variables and female graduates. 
5. Future researchers should perhaps examine a more 
inclusive list of independent variables than those 
examined in the current study. 
6. Since the economy of Taiwan has improved substantially 
in the past decade, a future study may also consider 
the economic dimension as an independent variable. 
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APPENDIX B: APPROVAL OF HUMAN SUBJECTS COMMITTEE 
INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA 6TATE UNIVERSITY 
(Pl«as« fol low th# «ccompanylng Instructions for completing this form.) 
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Title of project (please type): The Tnh SfiM ^ farfi nn of Maetog'o Dagucc 
Graduates in Industrial Education in Taiwan. R.n.C. 
i agree to provide the proper surveillance of this project to Insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
In procedures affecting the subjects efter the project has been approved will be 
submitted to the committee for review. 
Jeen-Fong Li Nov. 13. 1989 __ _ 
Typed Named of Principal Investigator Date Signature of Principal Investigator I 
641 Patnmel Court. Ames. lA 50010 2967889 
Campus Address Campus Telephone 
Signatures of others (If any) Date Relationship to Principal Investigator 
Nov. 11. 1989 majmr pi-nfoconi-
ATTACH an additional page(s) (A) describing your proposed research «nd (B) the 
subjects to be used, (C) Indicating any risks or discomforts to the subjects, and 
(0) covering any topics cheeked below. CHECK ell boxes applicable. ^ 
n Medical cleerance necessary before subjects cen perticipate 
Q Samples (blood, tissue, etc.) from subjects 
rn Administretion of substances (foods, drugs, etc.) to subjects 
n Physical exercise or conditioning for subjects 
ri Deception of subjects 
Q Subjects under 14 years of age and(or) Q Subjects 14-17 yeers of age 
171 Subjects in Institutions • 
n Research must be approved by another institution or agency 
ATTACH an example of the material to be used to obtain Informed consent and CHECK 
which type will be used. 
n Signed informed consent will be obtained. 
nn Modified informed consent will be obtained. 
Month O&y Yeer 
Anticipated date on which subjects will be first contacted: NTnv. ?n iQao 
Anticipated date for last contact with subjects: Tan. in lOfla 
If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
Identifiers will be removed from completed survey instruments: 
FoK in jOàsr 
TtontiT Day Year 
Signature of Head^or Chairperson Oete Department or Administrative Unit 
kcJsrônlôf"thê"OnPvd%?TtylCommrttee ôn"thê"Uselôf"HGman"sùbjêcts"Tn"Rêsêârch: 
Project Approved Q Project not ap^^ / Q No action required 
George G. Karas //^ (r 
Name of Committmm Ch*lrn*r*nm Oaf# | slnn«rnri> r^7*7!nfflmrfr«# 
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APPENDIX C: A COVER LETTER OF A QUESTIONNAIRE 
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loWïl StCltC University of science and Tecftno/of>\ 
November 20, 1989 
I Antes, Iowa 50011 
Dear Industrial Master's Recipient: 
I am a graduate student in industrial education at Iowa 
State University. As a part of my thesis project, I am 
conducting a study to investigate the degree of job 
satisfaction of master's degree graduates of industrial 
education. The purpose of my study is to identify and 
rank, in order of importance, those rewards and in­
centives that respondents' value as contributing to their 
job satisfaction. 
You have been randomly selected for inclusion in this 
study, and your participation is entirely voluntary. 
Your completion of the questionnaire will constitute 
your consent to participate. The code number on the 
questionnaire will be used for purpose of follow up only 
on unreturned questionnaires. After the original data 
have been collected, and before data analysis, the list 
of participants will be destroyed to preserve the ano­
nymity of respondents. Information from the study will 
be pooled, summarized and reported only in aggregate 
form. No individuals will be identified, therefore, 
please be assured of complete anonymity of any infor­
mation you may provide. 
This questionnaire will only take you about ten minutes 
to complete it. When you have completed the question­
naire, please return it in the enclosed, stamped envelope 
within one week. Thank you in advance for your contri­
bution to this study. 
Sincerely, 
Jeen-Fong Li 
Doctoral Candidate 
Industrial Education 
and Technology 
Dr. William D. Wolansky 
Professor of Industrial Education 
and Coordinator of International 
Education Programs, College of 
Education 
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APPENDIX D; QUESTIONNAIRE OF JOB SATISFACTION 
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JOB SATISFACTION QUESTIONNAIRE 
PART I: PERSONAL CHARACTERISTICS AND DEMOGRAPHIC INFORMATION 
DIRECTIONS: Please place an (X) in the appropriate space for each 
of the following questions: 
What is your gender? 
) 1. male 
) 2. female 
What is your present age? 
) 1. 30 and under 
) 2. 31 — 40 
) 3. 41 50 
) 4. 51 60 
) 5. over 61 
3. What is your position/title/rank? 
) 1. Teaching Assistant 
) 2. Instructor 
) 3. Associate Professor 
) 4. Full Professor 
) 5. other (please specify) 
What is your marital status? 
) 1. single 
) 2. single parent (divorced) 
) 3. single parent (widowed) 
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( ) 4. married (without children) 
( ) 5. married (with children) 
Do you have an earned doctorate? 
( ) 1. Yes 
( ) 2. Studying in your doctoral program 
( ) 3. No 
What is the type of institution by which you are employed? 
( ) 1. nationally supported university 
( ) 2. nationally supported college 
( ) 3. privately supported university or college 
( ) 4. other (please specify) 
How many years have you been employed in industrial 
education? or industry? 
) 1. NO 
) 2. 1 5 years 
) 3. 6 10 years 
) 4. 11 15 years 
) 5. over 15 years 
( ) 1. No 
( ) 2. 1 5 years 
( ) 3. 6 10 years 
( ) 4. 11 15 years 
( ) 5. over 15 years 
How many years have you been employed at the present 
institution? 
( ) 1. 1 5 years 
( ) 2. 6 10 years 
( ) 3. 11 15 years 
( ) 4. over 15 years 
190 
What is your departmental affiliation? 
( ) 1. industrial education/arts 
( ) 2. vocational education 
( ) 3. industry and business 
( ) 4. other (please specify) 
What are your primary employment responsibilities? (You may 
check more than one category if applicable.) 
( ) 1. teaching undergraduate students/junior employees 
( ) 2. teaching graduate students/senior employees 
( ) 3. administration 
( ) 4. coordinating 
{ ) 5, supervision 
( ) 6. research 
( ) 7. other (please specify) 
In which area are you employed? 
( ) 1. northern Taiwan 
( ) 2. centeral Taiwan 
( ) 3. southern Taiwan 
( ) 4. eastern Taiwan 
( ) 5. other (please specify) 
What is the approximate total monthly salary from your 
current position, to the nearest thousand New Taiwan 
(NT) dollars? 
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( ) 1. less than NT$14,999 
( ) 2. NT$15,000 — NT$19,999 
( ) 3. NT$20,000 — NT$24,999 
( ) 4. NT$25,000 — NT$29,999 
( ) 5. NT$30,000 — NT$34,999 
( ) 6. NT$35,000 and over 
13. What is your primary career goal? 
( ) 1. teaching 
( ) 2. administration 
( ) 3. research 
( ) 4. other (please specify) 
14. Would you say that master's/doctoral degree has had a 
direct affect upon your overall job satisfaction? 
( ) 1. Yes 
( ) 2. No 
( ) 3. Undecided 
15. Would you say that master's/doctoral degree has caused your 
overall job satisfaction to become greater or less? 
( ) 1. Greater 
( ) 2. Less 
( ) 3. No change 
GO TO NEXT PAGE 
192 
***************************************************************** 
DIRECTIONS: PARTS II, III, IV, V, AND VI 
Please assess your feelings pertaining to the following job 
activities you have performed during the past years by circling 
the number that corresponds to the Degree of Satisfaction which 
you received from each work activity. Then circle the number 
that corresponds to the Degree of Importance that you place on 
the activity. Please use the RESPONSE KEY below; 
RESPONSE KEY 
Degree of Satisfaction 
1 = NS = Not Satisfied 
2 = SD = Somewhat Dissatisfied 
3 = S = Satisfied 
4 = HS = Highly Satisfied 
0 = NA = Not Applicable 
Degree of Importance 
1 = NI = Not Important 
2 = SI = Somewhat Important 
3 = I = Important 
4 = HI = Highly Important 
0 = NA = Not Applicable 
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EXAMPLES: 
1. Salary, wages 
Satisfaction 
NA NS SD S HS 
0 12 3 4 
Importance 
NA NI SI I HI 
0 12 3 4 
This response indicates that 
the respondent was Satisfied 
with this aspect of work 
during the past years. 
/ 
/ 
/ / 
/ 
This response indicates that 
the aspect of work is Somewhat 
Important to the respondent. -• 
/ 
/ 
/ 
/ 
2. Conducting seminars/workshops 
Satisfaction 
NA NS SD S HS 
0 12 3 4 
Importance 
NA NI SI I HI 
0 12 3 4 
This response indicates that 
this aspect of work was Not 
Applicable to the respondent's 
work activities —————————— ——-
If you are unable to respond to a question because you have 
not been involved in that activity or aspect of work, please 
circle respond zero (Not Applicable), and proceed to the next 
question. 
***************************************************************** 
PART II; PROFESSIONAL AND CIVIC ACTIVITIES 
16. taching graduate students/ 
senior employees 
17. teaching undergraduate 
student/junior employees 
18. writing articles, papers, or 
books 
19. serving as a consultant or 
guest lecturer 
Satisfaction 
NA NS SD S HS 
0 1 
0 1 
2 
2 
3 4 
3 4 
0 12 3 4 
0 12 3 4 
Importance 
NA NI SI I HI 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
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Satisfaction 
NA NS SD S HS 
Importance 
NA NI SI I HI 
20. counseling students/employees 0 1 2 3 4 0 1 2 3 4 
21. incorporating innovative 
materials into my work 0 1 2 3 4 0 1 2 3 4 
22. associating in professional 
organizations 0 1 2 3 4 0 1 2 3 4 
23. conducting seminars and 
workshops 0 1 2 3 4 0 1 2 3 4 
24. performing community services 0 1 2 3 4 0 1 2 3 4 
PART III; RELATIONSHIP WITH COLLEAGUES 
25. Working with Graduate 
Assistants and/or interns 
Satisfaction 
NA NS SD S HS 
0 12 3 4 
Importance 
NA NI SI I HI 
0 12 3 4 
26. working with highly intelligent 
colleagues 0 1 2 3 4 0 1 2 3 4 
27. working with colleagues who 
respect my personal privacy 0 1 2 3 4 0 1 2 3 4 
28. working with colleagues who 
challenge me and force me to 
put forth my best effort on 
the job 0 1 2 3 4 0 1 2 3 4 
PART IV ; WORK CONDITIONS 
29. opportunity for advancement 0 1 2 3 4 0 1 2 3 4 
30. advancement granting 
procedures 0 1 2 3 4 0 1 2 3 4 
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Satisfaction 
NA NS SD S HS 
Importance 
NA NI SI I HI 
31. salary, wages 0 1 2 3 4 0 1 2 3 4 
32. job security 0 1 2 3 4 0 1 2 3 4 
33. retirement benefits 0 1 2 3 4 0 1 2 3 4 
34. travel benefits 0 1 2 3 4 0 1 2 3 4 
35. evaluation of my work by my 
department 0 1 2 3 4 0 1 2 3 4 
36. evaluation of my work by my 
institution 0 1 2 3 4 0 1 2 3 4 
PART. V: DEPARTMENTAL SUPERVISION 
37. working with a supervisor who 
is knowledgeable 0 1 2 3 4 0 1 2 3 4 
38. working with a supervisor who 
is objective 0 1 2 3 4 0 1 2 3 4 
39. an honest supervisor who lets 
you know where you stand 0 1 2 3 4 0 1 2 3 4 
40. working with a supervisor who 
praises good work 0 1 2 3 4 0 1 2 3 4 
41. working with a supervisor who 
bases his/her decisions on 
intelligence and a thorough 
investigation 0 1 2 3 4 0 1 2 3 4 
42. working with a supervisor who 
bases his/her decisions on 
emotional reactions 0 1 2 3 4 0 1 2 3 4 
43. working with a supervisor who 
provides detailed direction to 
my work 0 1 2 3 4 0 1 2 3 4 
44. working with a supervisor who 
encourages participative 
decision-making 0 1 2 3 4 0 1 2 3 4 
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PART VI: OVERALL SATISFACTION 
Satisfaction Importance 
NA NS SD S HS NA NI SI I HI 
45. What is the best description of 
your overall attitude toward 
your present position? 01234 01234 
THANK YOU FOR YOUR COOPERATION IN COMPLETING THIS INSTRUMENT! 
(Please return it in the stamped, self-addressed envelope, which 
has been provided for your mailing convenience.) 
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APPENDIX E; A FOLLOW-UP COVER LETTER 
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Iowa State University 
December 20, 1989 
of Science and Technolof>y 
M 
Ames, Iowa 50011 
Dear Industrial Master's Recipient: 
I know that you are busy in your working or teaching, 
especially at the end of this year. Perhaps that is why 
I have not received your completed questionnaire for the 
study of job satisfaction of master's degree graduates in 
industrial education, which was mailed to you on the end 
of last month. I am also enclosing another copy of the 
questionnaire for you in case you did not receive it. 
This questionnaire will just take you ten minutes to 
complete it, please complete and return it as soon as 
possible. Your responses and opinions are very important 
for this study and for the future of establishing the 
doctoral program at National Taiwan Normal University, 
so I wish and longer to receive your return immediately 
in order to successfully finish this study. 
Thank you in advance for your support and cooperation! 
Sincerely, 
Jeen-Fong Li 
Doctoral Candidate 
Industrial Education 
and Technology 
Dr. William D. Wolansky 
Professor of Industrial Education 
and Coordinator of International 
Education Programs, College of 
Education 
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